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(57) [55*^1 («3E«) 

^»ft«rfi^1-SOKtt5 h->>*^> (trans 
gene) , MUMte&4rt-& - fc OTg 5*5E<fcB 



(2) 



1-2 0 6 38 7 



i oco^atttae-F-fe ^> > h , i o^s^ais?-* ^ 

* ^ b fc* xfi l o<o£»«ttr*« 7-* ^> V b * =» - K 
b 7 y^y^^ 

^ > b < 1 1 2 o<oa?*««ac-7-fe ^ ^ b 

^ ^ > b # 7 ffi*«R*aeT-fe ^> x b * & & v 
[!##*g 6 ] ME** < t fc 1. o<7) pJiHtfi-7-fe 

7 ) f»Eafc7"fe y b <d&* <Dttl*H4fS 
^ittsa w y / & t ^#£1- 6 *te7-fe > b 

MS** 8 ] AWB«as t K'fc7 Jx f»*JK 1 © b 7 v 

0 ] miia b ? y* ^* ^sb^j SH-cis 
imwsrsi 0] t loo^eae?-*^^ 
ais-f-fe ^ / > h <s># * a* — «a> * fcttwaaiwfl 

« b 9 >' A ^ x .h \cS * n 5 St<£ -7 ir ^ ^ v h to 



istS^ 12] (mc>4 < 1 1 1 00 «f £®«a&?- 

41 »E«*fctt1HO«5t: h"C*>5, IS* 

#t b®%: 

18] i»Efi»*3 J:t5«fBefi« h 5 y^i^x 

iss*« 1 9 ] ttfisn b7 yxz?*>t rntmm h 
r as ?>1"* L-cwEiHH f7^ 5^* ^we^a s 

[BR *^ 2 3 ] WBA«HUH»s Ztmimft t b 

-Cfo5, «i**.6<0f9^v ! 3--5'^#t btt* s 
[M3k«2 4] tbE^l: MIMh*li««"T?*>«* 3t# 

i gs*^ 26] im ? n 7 v >mm h^^^yfe 

bi)j^co^/j:< i ^> 1 ocoJBttfcasv^xJMfitt^tiSai 
fl6ES<Kb7^i?*VW: / >ft< 1 1> l^'flJBt 

(Dffitsae-7-fe -o©je»«ieai2 : f -fe 



(3) 



ftffiW- 11-206 3 87 



&{Tu h ? >frpt £ < 1 1> 1 o© nj 

[a*>S 2 7] gfjgg |. 7 vjjs t hfrtflStfe* 
4ft, 

fr-Wfcffl&ffi^n 7*y yfra- Ki-SrtWhftg^n 7* 

!»*g28©)*7>* 

h»l4ft. 

js?** 3 3 1 mamm y h mtmm v 

i a*s 37] fifraiB . mieiSKssi^ s ttfc 



«^«f^n^y yi-7>xi?x>o^jjsk hfias© 
[gff#JK3 9 ] ffl£BllIIWW«tft{|:*ft£ Lftv% % 
[8S#«4 0] h7^J? si : y ^t MMtobS 

•?|«5/N>f^y K-vT*oT, IMBBlRttKfcoTJl 

?B*J®41«/N^7*y K' — 7„ 
f3S*^4 3] gfiS^ y J/ n -T-yV-tft^J t f ftftX- 

[g§*«4 4] m%zKmm#mmm8M<Di,<ox'ji> 

corijS, 3H*Jg40<O/'^7*y K—v, 
>xt>*^y*#t hfi)<&v$r&)ri)ix-b<DX. 

[Se#3i 4 7] S9gB h 7 > x is*. i?T 4 7*- * 

h7r 5 y-WifeSlltfctt-SBtO^ileiSr-g/^-Oigi, 
[8S*« 4 9 ] iKrgeA^^Sfe'iafi^-fe ^yh©7 
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IBM * nfc»a*«^o ^ y h^^^x^i* 

I9*«5 8] *8ElS«fciTJ«5«^7^^:<.v^ 

IS y y >mm hj><xi?x.>>tfrte<tb i oop? 
SQ^J * nfcj*«ftffi ^ n -f y h 5 * & 

me h 5 y * ~ y * ttftfr^ft < t iflwaw-fiw 

ft < t l oottftft^ttAfcttVU «TE»--JWl 

W^iit^c t-cD-e s <& b mmz&M-r z 

Jft'5903*ife u 



C TiffiSS V " -tr ^ ^ h DNA<©£ * tt&fe' ^ o :/ y v Vir 

(w aaiafttt :/ y y v-t ^ v h dnao ftii^g^ 
*o«9ffi#H»:a)*ac^D -J y y v ft > v <o K*«ggp 

©*ffl#BjNBJISBRNA!&^«WSn, *LTlttSS^»^* 

^y>-v^^>>-bcDc *«a«i>© =2 - k«k^n-< ^ y 

(ii) 5' 3 y **Wt*5t^T, iltSBnfi»0effi^J: 
t S d t or $ 5Sa^iJ^ ^ - KfS >f ^-O^fef 

[S!S*«6 8] aJEftftj/n^y VVir^^VfDNA 



(5) 
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^^Mmcm^co^^mmm^^tiLt^L^ *tx 

JWS. 

H8*j»'7 o] «ne^^o;/y >vi?^/:^dna 

t3 -f V > Vir ^> V h I0» "re ^ y^£a~ Ki-£DNA 

^«M«*tyh«**L«», ttisKitrtiHre 

« - HSaWttfit: * T & o r itt&%~m$iM%&W± t M 
f&v±y/ y h h y - e 

(a) V ir jT* y b ©fB...l3i ^ y z: - K L B.O-tfl5# 

i v -tr ^ ^ k dna 5 r i * » » - w 

[gS*« 7 5 ] &#nmm)ifrbieaL*ix&&&ir 

» ^ y x i g) m^/j>xa*K^iai h7^x ym^xh 

o-c, t hr g ^v^^^^t hpjg[ (v) ® 

£SH4 (D) ffilfi (J) «ttl3J:UC&* 
(C) ffl««r = -Kf ^K«Afi3»ISr4//T«9, MEE 



w-CgeDNA^^/Xf < 1 1> 3ocD£*#V^i£E#h 
DfRJfiSH, 

7 6 j m&sbmm-m v^y**?* ymm 

#ftSft75kbT*>S % 3&*«75<7>hJge^h^^xi; 

7 7 ] !l&&£#M«fifi^E?i/# 2 -oo ftft 

s' fcp*«tt«sr-a^Trit5, »*«75<oi g /j%ae-f 
n 7 y > a g ) $m'hj&&+m \yv*i>x. >m&yaxh 

oT, S^tettt Mg^W^ftQfc hMie (V) M 
** (J) ««»!J:t«* (C) *Kfra-K^« 

B8AEWtrftA,Tjfc9, B(fiasyyii«S^iSfiiE^Jicfl£ffl 

t MI«aK!>^<^K4:3— K1'6»E2WS^fc 



(6) 
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9 0] we 1 oco pt *ae-7-d«ifittae-T-fi 
?a Kittys * v ^ -5 , e»*«87 gwjmhf m 

[§9*3S9 2] ft&^n^y " ^aC-?t*A»r^ 
^SffmAX&M*(YAC)rfcoT, nfffiM*A*>i'W\ 

tsebi *■ a **t mm s *wt t # -r 5 

7-EMia ttJ%fif««E»*^-C*9 , - £-CWE* 

YACo 

[s8*J# 9 3 ] #ffi*fi#^#«tt3t«T-E«t JEJc 

t^**g 9 5 ] f»E*fi+E3WR H»**»fe© fcco 
Tfc*, ?#*Jg92C0YAC o 

[gg*Jg9 6 ] »ffi»A»Jt##j85 W»X*>5, IS* 
*92<Z)YAC to 

ISS*^9 7 ] «Wl»A»frfcffMTJttlca»Shfc 

C^iWJSrEiWft'Etc-a/u-cdcS, B*jH92<otao, 

= - K L ; * UT #*AXftft#4r**Uli«>y y 

A>f»fc»Ai-S r. t &l£^jdtS*i5fc 

im&m 9 9 ] «rEH»Axsftfi**s# y r s 

v^TlB^Sixa, »#*98<0;fr&. 
[R«qi 10 0] ttffift AapfrP F7^7x^ 3 
y #7 :* ^ $/ a J: !? f j taK* , W*«98co 



vae^fcftra-efca^ * hew* 

[BR 10 3] iffiSSDNABffl- £ flfrSWV A * ic^A 
ffl#«102©#tfc e 

4c*Sr£ Alalia* »*j«io2«)A-&, 

[2***1 0 6 J »**iO205*ife^J: 0 »16S*v* 
[28**1 0 7 ] V««EJWSVH251 fc^-cdta, 

»**75*fcw«7o»iBShfcftgE^n^ y y^/haa 

W»##l 0 8] tfKWSftfcfc h^'^n^y^fe 

*-&t?rtw«-fttt^p -y y yafiHFS:*-*-^ ^ t^t** 

[SB** 10 9] ^ i^^f - KEW#rtHtt 

[s^*JS 110] AtEAS^ ^ urf-^ KE^^rttSItt 
// *«3iK y KO««L*«*4-tir5 % ~ nS*«108(O 

tftKjKy^^K^aSrfcfc^S-frS, »**08©«* 

[»** 112] mEewaK y ^<-y^ k^s k * ^wt x 

[ifS*« 113] MTEJHI^ 9 KK«3WK»* 
fc(i«R»*SEW*:WA1-5, »*Kl08©i«Mb*o 

[fiS*^i l 4] t»E«»»*^">^-C*>*, ffS* 
xai08«i*»Lft*. 

[3S*^ 115] rt«Eft«^T» ^ y ^rffiWKf- 

■7-tr ^y ^ h «:*ri"5ft«ir o ^ y ^/hae-7-i« > 5 v 
^„ 

[nt*^ 116] ME/hBe-T-tt h7^xx 
m^mi 17] WEWSixfcAtf^o^yi/h?^ 

[ ffi&w us] atEm&^i ^th7v^^. 

[SS*3ja 119] WESEWSJifc h7^S?*>« 
a«^ai9tr = - KT* , »*«117©*?L«*o 
[1***1 2 0] h M«%|b« 



(7) 
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xit^-.y? afcuw&fa <bwm&ixizB mmz^fEfci- 

12 2] SS*«1210A-Silt»o-CKjt*h- 

o - vjitt t n^-f 5 r i jc j: o Tjg/* $ ftfc^ ? y 

K--vf*>5fiiirgajBiia 0 

[»*Jfi 1 2 3 J s8*K120©./ ^ ^y K— vJCJ: *) 
12 4] *©ftNf : * * y V^JRBWUte 

■CUWB3B ~Saa«:tt^f S^^n ^ y ^kM'S-.-tZ B 

^to^r^y"^^^^-^.^^ $ 

I§»*Jg 12 5] SffjffiStKi© ? <b© l o#tfc Kfeft^ 
t, 

(i) *i'mm*mm> *ttoite?ie9i, mmm^m 

[5S*«8 12 8] Ikfflflmlfofc tj ftlug© t b&f&jru 

[8**12 9] t hjfeS^nt/y v©iKiio%j:i3# 
<#IgG-efc5, 38#JKi27© b7>x*? x .=. 3 ,?v9 

[SMWHl 3 0] t Mb&^ar/y Vtft-T»SK$4v 

fcKlRJcj!tLT»i(r7M-U«)*#v^Sitt%*i-, §3 

#«127© h 7 V* S? x - y ^ -v t> 
imXm 13 1] LTjfc££*&fa£*i.5 1 

ftOtttt«:MJftU tt£ftftl8*0S. ttfiUKIcJ:9ftff 



«^y ^i-i 5^&$*bs«tww**< t t>nio%iae 

Iffl?*«i32] ftioooBjiij^ji^at 

1. 3 3 ] *tjioooa J: 9 #n, ^ 6 1 h IaCft 

[ift*8 I 8 4 ] t ^©H4*8ST* 

oT. ^(.l«KD^y5«! ! fi!t$tifciS*9ii.3l©h5>^ 

«WiJB06tt©ft«^B^y V*#|»i-ftatt**i.fc* 

Ml** 13 5] tt*«134 ICfco t f 

fta^nr/yXItf-Cfco-C. t(.M/B^!)yif 

[s8*Jg 13 6] 1<T 7 M-1 A 9 ^Mjij^fWtS:*,- 

imtJfi 137] t ^g^n ^y 

h 7 s/vx-i&z h v V* i? 

[gfjR^i 13 8] flf/SS'f V f 4 p SSkTfiy Th 
5, St#JKi37© h7>»^s- s/?-*???^ 
Iffl&m I 3 9 ] aS*«137©v>>^»Cj;l)^5:$tt 

14 0] y >> h t Mm c 

K^-fSt hAgs^^y> 0 

14 1] flti^^t y |. jbs fc j. Tte-y-^-b 

[eg*« 14 2] mft-7n ? h # g e&-ft;ttTiBliia 
•CfeS. ?S*J5Sil41©t K*^^n^y^ 0 

14 3] ftfg^o y y yWiAffiftO)? a -=. 

(0 SMBBW)*. ; 
(ii) atf-Jia«?«; 

Oii) •*MM9HMfelcJ:9m&tLfc*n~av. 

(iv)7*7^5 KdJ*©^*— ^— ©±«ET{|.O^b — 
© i: c: Sfcs^as ^ p > {fML<f)±MX^ 

lffl*9i 14 4] 6fJ£#'>/«t8S|B6|*tiM;;4S Not I , s 



(8) 
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fi 1 ioJctJP Pact 1 J&»fe»l*jx$, »**1431CE««)^< 
[»>Mtl 4 5] pGPib, pGPlc, pGPld, pGPld, pGPl 

14.6] W#«16, 25, 108, 1274fcttl37 

ffK^Sftfcfc hVD JM&l-Wiftfrbfcn 
IW**1 4 7] ^y*i^t-**IWSgj&>k<Dfc 

> & ttftS^ 6 o B JWSfcov^T x * y ~ 
~ v^f 5 - £ *r*^Trt8 

W8V^#E*ll$ixS, «*)Hl47WA1!fe 0 

[3i>fcg* 149] fltraa:« h 7 ^-n >'3&snwaj||» 

«04:«l|8lla^C»V^rWfiWI*i^4V^, »3RJSl.48«* 

ft: 

[»#J«1 5 0] JB**M) ( 53, 59, 120 *fcttl47 
[00 0 1) 

(transgene) , ft|Rtft*Sr«*."f.<5 C £ WTS 

5 *«fls b mm. rt HttftflE ^ * ^ y vae^jK &«&k 

[0 0 0 2] 

:/ y yiBJIIIiW LTtfLflefeK^f * C 1 9 8ft 
th«v^Jl# (HAMA) W*«tt#«:+»L, 

[00 0 3] *y ^ n-^u«:it:Sr^HrS*:«>©a«E 



£ ^p :/ ?J V£> -y-Sr^ftTl-SJPM*. B M&O^jgfr t> fc £» 

fe^o- <B 7" y K-v ^ o -y&.* ^ y -j=>y^r 
Its 1*S^^»bTW»&*vfcftjffi/B^Bx*jiB 

[0 004] «*o»i#aeT-«>ae-7-x^i4tttc«jR 

: *y 5tt*38J:Wft*ltt»tS«JK (CI)R) » 
file »t>*<ft4T^B«f-Cfc5*> &vft# 

fe?-© BjaMWfrx * y v fc t h SSm^x ^yy«« 

#5 r i dS-Ct 5 [Morrison, S. L (1984) , Proc. Nat 
1. Acad. Sci. USA, 81, 6851 6855] 0 ;WT7>--f 

ZtiZ\fhk*hs »9©^9^F8b ii!i«l*st*fftffijRtt 

*Cfo5Ci:-Cfo6 CBruggenannb(1989), J. Exp. Me 
d., 170,2153-2157) 0 C D R^4ST T'n -^11, 

5*>©"CJbS Oiiochmann, U &(1988), Nature, 332, 
323-327 J * *Hb(D*r^B--^tt, *B©tfiJRK» 

Lximbfitzm&m^/ * b — tA*t*(o*w«oi«» 

[0 005] t htftflccoK*.«fc*WBi](or ^p 

ifett^B ^y VcDKAfiM*:-&tr»B*a7>f 'Sy V 
^©ft««:#5«3t"Cfc5 C0rlandib(1989), Proc. N 
atl. Acad. Sci. USA, 86, 3833-3837 #<fct#luse £> (19 
89), Science, 246, 1275-1281] . ^(DttWtt. 

^9^cDNAK^JA5fcW^ffW;V^^»l)-5fcft 

[0 0 0 6] ^ftoXRH:, lg31fi-T?Ma?«K:£«ft» 

aj»*wttfl]*:«»LTV^ Cl«wis j3J:W»Rll«rl: (l 
989), Cell, 59, 585-588 ] 0 -tO J; 3 ft«#tt«l)t.h 

ttfoOEMcOiE^S^-S (accosibility) ^(s^fcj: 
«E*iV*tiea^J-CV^ [Ynncopoulos &£mit 
(1985), Coll, 40,27.1-281 ) 0 V (D) Jtt-fr^fc* 

coffin «flEfc«#SHfcl5»^-Jtit 
12*fctt23 bp (D^i*tlfr0>X^- y* 

"Cfc6 [Tonegawa(1983), Nature, 302, 575-581 ; 



(9) 
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Hesse 6 (1989), Genes in Dev., 3, 1053-1061 ) „ $) 

[0007] ®* (OMm<o$i&yu y vit£-7-£3tf 

©J:5fc r- 5^:* 8S£i£J:;h,tf N ^BlSleiS 

(1986). Cell, 42, 117-127 ; Igleslas 6,(1987), Nalur 
e, 330, 482-484 ;Storb 6(1985). Banbury Reports, 
20, 197-207 ; Nouborgor 6(1989). Nature, 338. 350- 
352 ; Hngmon 6(1989), J. Exp. Med. . 169, 1911-1929 
: MWCStorb6(1989). Immunoglobulin Goncs. Acade 
mi c Press, T. Hon jo, P.W. Altfc £m. \L Rabbi Us 
m ,303-326 H*r*J«©ci. n tlttty i c 

(1986), Proc. N'ntl. Acad. Sci. USA, 83, 2152-2156 ; 
Nussenzweig 6(1987), Science, 236, 816-819£g*|g 

L*#6, *J-icse7-#Bfti*, -fere? r- 7 

b 6(1989), J. Immunol. , 143, 2074-2080 (ffffiJIJStl 
itu tefc+ffima) ;Manz6(1988), j. Exp. Med., 16 
8. 1363-1381 (BBx^y^ <^7^-^y 
ftftWQikte*<DmLmZWis!r.Lttfr<>1t) ; Ritchie 
6(1984), Nature, 312. 517-520 ; Storb 6(1986). 
J. Immunol. Rev., 89, 85-102 (£&£1B<R/|E<B : S 

ftfc&JBfcWS i k zm&m SHfc k h 5 y 

<E U < £ t fcV *) ;*5 JcTJtiianz p, ( 198 

8). J. Exp. Med.. 168, 1363-1381 (!8f}£*£a-?£*i 

!S«wt„ Nussenssseig 6(1988) Nature, 336, 446-4 
50 ; Durdik 6(1989). Proc. Natl. Acad. Sci. USA, 8 
fi. 2.W-2350 ; 33 JltKhimiw. 6(1989), Proc. Nai l. 
Acad. Sci. USA, 86, 8020-8023 i>0M<O Z to 

[0008] &8[$i&itV5>Xi;*x.yt-7$xq>*? 
©15 kb i">XK&te1-m&® [0' Brien 6(1987), N 
aturc, 326, 405-409 ; Storb (1989), Immunoglobulin 

Gonos, Academic Press, T. Hon jo, P.W. Ait JoJtTjrr. 
11 Rabbitts IB. 303-326 &) 33 J; l*,, h 7 ✓ 
x^WmTSSB^ Durdik 6 (1989). Proc. Natl. Acad. Sc 
i. USA, 86, 2346-2350 ) W3tt5rtfHJB35*SJ&gfc« 



• [0 0 0 9] Ig2SfeTrJ5E^I»S, «U««iEiSlKj^*5V>T 

fffcl^ (Buchini 6 (1987), Nature. 326, 409-411 (# 
BH3*VO**H=!7 h !) X h9l*X*J*.» ; Goodha 
rt 6 (1987), Proc. Natl. Acad. Sci. USA, 84, 4229-423 
3 (fnsn*ttTfr^»*¥ lc .BfiT-) ^Jctf Brug 
gemann 6(1989), Proc. Natl. Acad. Sci. USA, 86,670 
9-6713 (/nW 7- y V V??7.-t h%m» . L*»L«* 

6, -e©i:5«:^K«oM*(*ai:®)fi<iT«,»), sh^o 

C5£ irises. 
[0 0 10] 

«t NSS©et^*H-5^*^i|^t5i£r±ifl6^ 
TfeS,, Jiot, ^y^p>-7-/W5t^-t^6«fc*li 

R«r$>5... 

[00 11] .hEBWfcttoT, AWftfc. fl*.|£b b 

trifle ^Mki'Sz tftx-ZZ> b7>sxi?x.=.~,?#t 

[oo i2] se, &wgm*&m-z>zb&x-%z>* 

<o X 5 % b ? i? * - v 1 Wtoi* 6 (O B m T h o 
1" 5 fc» t^FJEfb £ axTl >$ StlSe B «! Srtg^-f set 
[0 0 13] r«D±gEBlHUi^o-r v -eoj: 5 ttmk* 

[ooi4] KKtfc, .i-jao^t ^ h?v7s>«s^ 

[ 0 0 1 5] Slw4/c, f7X?->'x = y^ Klifel'Wrt 
[0 0 16] JERjEfc, .ljt«h7^J? iS ^^t 

zk&*mw<om-?$>z 0 

[ooi7] *«fB©E*5 HWtt. #?giji<o i ifcit 

[0 0 18] ±gew^%X»«, *IC^tHK©WISHJ: 
*)Kf©^*i6©^©fc«>lc^$tiS. *«?9#6SS 

» t a» « c t i »r« l -c n/i 6 /.tv ». 
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[0OT9] 

(^-A7>f>) *tr»EW&*bfc, WE^Sh/t^ 
ft t \ 4 fc ttffE^J & tilth at m&i S ivc v Mfe v n t 

[0020] 8mim& £xt/*.tzttmm<?ymmisti 
*fc*>--*fc l < m&ij<D h >£n£*ft ^ * 

fcft^ii**t8i, St«h7V*i>*y^fat>0*!l§ 

[0021] ^aw^^y*^*^ **<tfci 

I* l o <©3&««ijcJies-7-fe ^Vfta- SDNA& 

:/ y y«MB*fcl4K«t:3- K1"S J: 5 J^IIW 
* <o £ 5 WS»» S ftTi >fcv n h 7 * ^ te, JftfS 

10 0 2 2] ^Wfl5»l^«WifcJ:nH:, AttJfiff^J: 

^.iM^7*yyh7y^^yii, i?E^j$n/c 

[0 0 2 3] »JOlfttt-Cr4> HP LaserJet Series JIHPL 
ASEII.PR Sogwmts T?*>8„ £ 3 & b 7 ^ * >^ y 

v^>--y— , *9**>f y-HKlfc ^/w^S 



-8VM*. *<©£3 4lH8iEW*\ **WWe*>ft8#t 

-EfllSr*Pf8 h7>^yx>f[:t bjfeft^n^yy 
[0 0 2 4] *«W®*ttT?li, ft»C»IB5Ry0fl9fflKM 
x y-fipfe B MftiMt* i- V D J tt£*8 # 8 1 <D-& 

- h y-Bttfi^Ki^S^SWEMSnfcatftKJ:^/ 
* *Ac h y > x *J x > \c$> v ^r#:*BB38«S»ae & 9 1 

[0 o 2 5] *oJ:3fttt#i6.(fiBjpi]Btt, £-f/w*4r 
/H^T, 4fcl* IM«d»Sr*t f *3tfi-7-«rfflv%-C^Jf 

til^**rtS«:4r^»-r5^-/y 

fettWfc** L"C+*>4gWatfete J: W»»«:S:«-*-8 ^ » 

[0 0 2 6] *5SWfc*t>h5#t hM4 J «)^Eattft 
& ^ o ^ y vttfi^fii 8 ^ ^ ^ -as J; r/*S t 

^(positivo-nogativo)®SiJ^^ 

y §r 3 - K*r sae : f -fe ^y^)^?^ <DmmttMM 

«*jte-7-b^/ y <b*i8o wtt^t 

p ^y >«E^«)ftffija:#S:BR*W-5 r i: 

d ^ y vfi«*5 J: TflS* h ^ v * ^ y «S«* ux 
[0 0 2 7] *«Wtt*fc, *«wof7^^*yt 
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[0028] #&Wom<D%L&tt., Y7^*V^-yV 

[oo2 9] *&m±*tz. mm)$*.xm.mi>7>xi? 

[0030] WEi«J$nS:ffi«l*5J:0!««lft 
y — B 3 h 7 — y 'j $&$>>fiT|^i8 

#vtt sma<DMm-m*#m& ztiz. *■© a ? & 
a*©-* w«- h y -B«iisa*©f«ifs:?ij^ 

MWC«tr-K»eiWittfr«i*s--K h y --fit 
ftv'-cr 5 ltms- SHft-scuv-?.- h y --bib 

[003 1 ] flUHMiK (ORl), 

it (ey*.tfw)p % *fc»*j>ACTci77©e-'^Bs©ie^j v 
»*33&ff-e8Efci©l&©S!;w) feiut^D-s^guft^ 



©Tlttr, S^-S*-*- (M*.|£tipRSfc|23a 

iraE*i©ft©e?f) t,^tf. 5 

tt-cjttehrs £ 5 b-= v^nwar©.tj KcaiWb 

7, Stfctt-e^^ca^U'^K^fc/SseWiTfc 
9, WfcifKotl.Sfi j Pac] T$)5o 

5, W*,8, 000-10, 0005? ^ ual-^ KftlaK irah 

^ i^*s b utje l< mtrz w 

#f£S£;h,S : (1) AS ^/u-ejL-DftteaftaftfcfcS, 
(2)flMMl«titC7-KIB$«. (3) #Ajfee 

*J «tt«-tifc*H-«lc;^, (4)-f-^ft- l^/<w- |s y _ ro 

(5) <>^/^K«A, (6) ^ 9 ^ * -f y ^ (7) 
ia^^^(hyperrautation) % $SXtf(B) 

obj© h ? ^^.-r^tt^ae^a?©^^ 

[00321 TBtM^&W hfrtt i. 5 Ic, ±g;©«Jp 
^F^^TV^5^■J^b©(S«•Ctt > h?^j;xV«*4I 

KlBtt* 5^fS:CoV^TM: x Fundamental lamunology, J|f 
2RS (1989), Paul ffillimn IJ. IB, Kaven Press, N.V. 

*#fia©-t c 

ILSoikfSfc J:awtt«ii) (c^ttl-SSf^ ^/n*^ a© - 

i*Tfc5„ *<v6«i % mrRflcBV (*Mtt»if-c 
r -^w^-sy-utoikj £t»$W*HS) mhtm 
~**>wmm c*njn«ifT rr.i»ci^A-fy-B*B 

3 ft-* w<- h y -B#B«Stt, 3feStfc»fcLfcz* v 
h y - B *JJfj ic J: o -cjffi^ $ 1x5 1, © u-cv ^ 
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[0 0 3 3] 4;t^//o^y^offi*i®^ v>x 

[0034] fi«*3 xxmmMi ? y yo^mmm 

b 0> 7 7 % y - * $ £#t»» 4 5 DKA-fe ^ V h 

y-tt^ra (v) (j) ae*- 

ft 1 oeo VaS^-fe^ V K t 1 o<£> j JtfisiF-fe ^ ^ 

(D) 3ft^7--fr^^h*3j:t)CiowjaC-fir^^y 
-flew*- by - 

Srf^H-rs*'»tt, iiUBJ(fi«:*ajf«:ti: 
JS !h 4* ^ 7 * V - > v/^— cov vf *u&> i ocoatiK-7-t ^ 



^SSifeffi^n^y^iS^^^-f^, *oj:5ftfl| 

\Cs a:UD-jie^A*ftEbH, *^-c«<Rv-Djtt 

[0 0 3 5] j:rF^"ffJiM«fc«ja-f 
i ^^/vgd^J (RSS) ic J; 9 «^ $ *l S „ JB* 

f>cov*^;H4, D-J (*fcttv-j) IftJftifcfT^ 

^flfiOlBTfiifffttl-CV^, Oet Linger 6(1990), Scie 

tic<?, 248,1517- i523*JJ:Wo»fnrgiiiiSixfc*#S: 
ittt*fiaa)^i 0 E^IJCACAGTC 4fcn*a>|R©flct-&^ 

V^-CBd^lACAAAAACC4/cl4- : ecO®(a*Sr#-r5 / 

Ki*«#ttK«fc J: 9 BUT blxT*l^^^-*t*> 
5 0 VL, VH ^fcf4Dir^^ VK0ll^(7^^-r— 

(4JH 

$ fcl422-24Jft8#<0* ^ ^<0V ^f^tfc^o 
[0 0 3 6] V, D^<tt/J-tr^^y hiDBEMWttn*. 
*«<0 V-t > Vt J -fe > Vt ir/S 

hyH^v^3E4**aM*#&**u6o *«J;3 4« 
DH^V hi JH ir^^^V t^^i-SCV), 105X^ 
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5,: 

[0 0 3 7 J V J *> Atf/*fcttVD j fflEfl©* 

ft TC**©T«leftWi.& i *fci3«ft©«ffflttft 

h#lS4RNA»^-fj.y^ SMt> *&©ffi 

-- K-ffiumtt. ft&yx2 ■?)) ^*«L*fciaft«o»r* 

ft ©fc«J 3 V* ^> ^ h ©*--:t 

[0038] T^^sae^-t^^^©^,);^ 

-**f, £©«K*-caHfc*4ifc#B*iftii, l*-©*- 
& w ^- * f Hft»*r*^5. c ©#fcil&©iniic, 

--ft w<~ k y "fc^T^fcE^M©^^©.^ 

vd jttfrfc* 9&C6HfcSiifc$«tt©fc*. vvb 
■» 5 -*JS# te «fc o Tftfli 6 fr*tt*tt ttttttttir 
tt © t> ©-<?*> 6, 2 ooAftsao B *■*£©«]»£ 

'<hy--B»l6©$aW O.inton?>(l989), Cell, 59, 
1049-1059 J . fttt©a©B«MJ4«6a©tft«fcJti 

fUM*#&*ftj||aicA8.-. i t J: o , tftK'^©4iHR* 

ifcWHia) fc±orjB=*fli©*HHbiift!e,h6. 
**ve>©-*w<-hy-B«ate«:. -?Nh,e>©£ifii±© 

sratraucttswcfSfa ztiz * %> •*■©* w< 

'J^I2^*ii*LT£fftlflnft|&** (mh 



0985), Nature, 314,537 . C:©BJB»©96*«itt 
[003 9] ttWk-iD^iJvfcBlnS^B-voT 

«attff<ttft»©iai(z, in»ai±©&HttH"©*H&# 

~T $ SiUmfc*. 9*KSitT--JB»v>««Wife©tft#|c 

WfcJLoSIBiEj&a? <5i6fS^o^y vfr/fejg-f $© 

igffMS&rMSflo^iinefWtt, ttJKJMHK 

-»cft:tf©IS©flEitoffif«^2E»i4, 75>)S 
*.fcWI«eW*«rfcJ:9. 8o©«*lttDt3eWS (CD 

W. CDR233J:Wa ) |J3 ; £*W4«1J«tWi, 2 * fctta 

^ar$ixTV>5„ CDRl iCDR2ttMT^®e-7-fe v h 

*Jae J F*4 r >>'^©■I*fcH:v t Dt&trtjm&r- 

*^>>K©«©«»*©||*-C*>fi. CDR1, 2 tfcU 
3 tritUV'^Mio^tt, prj FR2 

PR3 *5«tWR4 fc*<+fiffeH-3fc7l„-A9-#fi«i:iji 

«l 5 *VfcDNA#g& 5 nr.R* ^ I g ^> -7- ^ L v , 

^Bw- >aWfat< lDia!»fc«CDRl, CDR2J3J;tf/'*fc« 
CMS*** KJMBftAfcjte n ->©»Ht fcfe b 

fcWPtSffi-J: 5 «-€rii.&©««©^HIIi©CJ|%ie^ 

5„ 

(tBfi) Sr^k Ma«J©^^*fc»±t«»Jja>4'C 

t-C-e©.h, *© J: 5 *SiE?iJ$Jv«:l g iEe7-©<*-ail)a 

*©«?UI«rft*t*. «fWftL^#t hSJHfe«-r9 
^*fcriiai&^©(a©>^— c*)^o ■rt^rtxhb 

°>fklScX (^^^.fi^fcJ-.oag^gf^Q-fy yjae ^. 

*©y/A«««r^tf) #&ttBlz:tt9ff%dfcTVi* 

fc*(ri*IC4r;B-C4>S. Inraunoglobulin Cenes, 

AoademioPress, T. ' Hon jo, F.ff. Alt *5J;U5T.H. Rabb 
itts Si (1989) S-^IS©~i: c 
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[0 0 4 0] UJ*Vtefrb, *5SWIt^9^©*MI^IR 

[oo4i] *w***T»fl1"*W, MB r«t#j 

^ ^*£tf y ^-ff k*w>t 

*a3it«i*»^^K«ttft 

(ciq) tr^trtS^fttt^coAffi^nyy ycott^^K 

[0 04 2] *W»«*-c«fflTS«F, r&ffift&j 
II, t ^ J: P ^K*%I±t 5 h 7 v ^ c^x ^ y ^ # t 

tk-l-tefty h&G&Yyyx&^yoW&MISil^ W 
xtf/M' y U y-T if — > a ;/ £]mDNAK^J&)£lw J; 

J: «# > 7 ylCtiit>iiZ* COj&KT? 

f&#5& <t T*/S Yyy*V* y^Pftm is HT 

[0 0 4 3]'**W<D9JO?gli"Cli:, h7^^y 
*>o«tettfcre?fl**v*:VD J *fcriV J ir^/ ^ 

[004 4] *5^ofcDNAK*l<DfflStt, -^*B*fl 



5&t hftffi^n^y vhvy^^>ir.j:v) s-ks 
n^y ^afi-y-ir^^ > Mi J: 0 =3- KShSfttt^ 

[0 0 4 5] t h*fctt«io«**«>SK?fl**i-cv^ft 
v n h 7 *J* y SrlJ*-**^ b 7 yx & *~ MB 

}±s h*mmmzA&*.*b* « 

£ c *0&yttmffi}$titih7yxi?xy0i)WXs 
•?-4r^ v h^i)NAEWtE*tc#i"-ftU4i^fc?>9 

j&\tob&-*\ l»aEiWi«Sixft:h7^^*^lwJ;9 3 

[0 04 6] mm ^M^mcmc} ^y^^Ktr 

L X&Jkir 5 it* v IB JS # y ^* K * fc I* * > '»< ^ 
*W«Hf*-C«flIt"5*. »l» rJMisnfcj > wit 

^^fftWRtr^yr^ y/i-r $ Ky^fttkiftLfca, 
? hv * v Kfc«lfcftrt-5 r t fc«t 9 , ffiffii'Z^ t tfx 

J:ot, d?y 

#Pfd^i $ tL-C v > ft v * h J y * *J * > 
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- iDNAtr-^A/f^So CiT, gi'fga&flS F^y^ 

y x&SUiisiH: SOU* $ 

[004 7J *8WO:©«jST©t«)J; $ *£ffl*J«t 

**.5'^/hb» (rss) a»K)Wi© 0 Anx-c, 

ft-o^ae«%aifi+*^^ >- s-jg^o •? y 

Lfcltt8S£ii?«HStlHJ ©jju&jlfc BTfiHc? 2, 
[0 0 4 9] ya^-^^-i^jnx-C, ZAZQW&mi&ty 

h 5 ^ i?^ >itj$-/n y y vac^-fe ^ > h # 



1 0 0 5 1 ) ft* LV^|«K-CI*, S£«*J«fcut,g«j g h 9 
t»L-C^aT*)<5ffi*fc«:«3«c©^yADNA, cDNAfc 

^^it/fl^ K 9 >^ i>x. > t i •) = — K&*t,<5 JSffiJt 
**-tS-P*»^>5„ t»k. *®A3 4tt*H: % *0:!S$ 

[0 0 5 3] t hftft^n^!)Vh7VXi?x>«^tr 
**91© h 9 y ^SMfcK 33V>-CR«tS:flctsB 

S-frU©5©l^?^i:^-C%56tM©«SlJi t-CWt. ift 

1 0 0 5 4 ] L^ffi«tt t hJfi^-t ^ ]• 

£«n *»WI4*iT*:|ll«aFJw!ev\ CW^IcMLT 
It, *W*MS«fK:iafll$*iStbT«tt. t l«Ei#|.©a^5) 
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tyi5, ^ s * = *(D»^?><0ft3£ 

-/ ( y , a *3 J; £ ) .tt, *e-7- WiS2?lia*^ C jo J; 
fg*<7)*>f y^ir^^>' M*fiS#2^10 kb 

[0055] Kj»rdo^coBg^ F7^s;xy^y 

r <0«ffi t'fft LaBtf £ £5 5 o Durdik b 
(1989) Proc. Natl. Acad. Sci. USA, 86. 2346-2350 

W<0ftfe«c.J:a)rtESfi:7S»**t«)IWT^ V*>f:/x 
[005 6] JflBff r*>f yf. 

Witty, * tf) -i<ojBK?*>%3. Hlffjt^ftirfic 

sttSWMfci* i o t fc^co-e. ittiaw^ttlftlttaitt-f-iE 

(S) fiRJ& Sjute, a— KSi?IJ©J|©1^2kb 
5' MfcUfclRU ^L-C(GA0CTh (GCGGT) COff^E^J 

dob (1981) rNaUire, 292:845-848 fcsMR0>r fc. ] 

*©cuae-T-©5' <^ *#na£3s#fc&-s;Bi«<i; 

B2?0*5ESixTi3 9, .«^K:K«Lfc80 bp coffll^tt* 
tt^b*45wfc^flWb/L„ -*s S-tfa, Sy2h *3<fc 
S y3#£T, SV^Kl#*^»(»UX^^5S^aUfc49 
bpiOffiinHtlfLttSrfttfo CP. Sssurek&(1985), J. Immu 
nol, 135:620-626 fcJ:U«T. Niknidofc (1982), J. Biol. 
Chem.257:7322-7329*:jfcfl8<Or i 0 ] &T©KiHtfcSl$ 



^•v — GAGCT fcJlTJtGGGGT <D&#<D%£.t:f$t* t T.Nik 
aidof><1982), J. Biol. Chem. 257:7322-7329] :<&0>S 
SMEW** *frh0^ls#v—\$S p<0&5\ZttJEffiC 

[0057] syiffimmmomi(kmm%'4i[s, w*n 
2 o©iff«K«sa«i*49 bp (Dmmuo 2 o<& * 5 * 

fc|JMfci-5 -C SiR-Mowaitb (1986), J. Imm 
unol., 136; 2674 -2683 £: O: £ ) 0 t T*Hff&£ 

•f5rtdS-C*S a (T.Ii Rabbitts b(1981) Nucloic 
Acids Res. , 9: 4509-4524*3 J: Xf J. Ravetcho (1980) 
Proc. Natl. Acad. Sci. USA, 77, 6734-6738 &#FB 

5 ^^(E3§£* (steri le ^transcript) (CBSffi^ A><5 
[Lutzekerfe (1988) Mol. Cell Biol. 8,1849 ; S 
tavnezer b (1988) Proc. Natl. Acad. Sci. USA, 85, 
7704 ; E«ser^«fct> ! «a<ibruch (1989) KMX) J., 8, 483 
; Bertonb (1989) Proc. Nail. Acad. Sci. USA, 86, 2 
829 ; Rothmanb (1990) Tnl. Immunol., 2, 612 ) 0 

it, ^iib<o^^^im»i-iff>K^m^>^m 

EWO&S-Cfc* (Yewui fe(1989) Eur. J. Immunol. , 

19, 1399] „ %hbw2^mM\$mmx.\*. i&<?> 

9 *3S*a«B 4 nfett*(7)»MWJft* > jffi»l± £ ^ o — vHI 
Jfii<0»&t::J:9, ^Wfc*Lii>5 [Kohlerfeitfilil 

stein, Eur. J . Immunol. , 6:511-519(1976)) „ 
*4KtlfliiJ:o-c, *(OJ;5/jf*ilJ!aK.X9iK*.*n2) j e. 
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J * u "+ /l 'tiU*<WR!k&®±int2 > zkffix-ZZ>, -e 

tS J; VLfme, Ant ibodi es : A Laboratory Manilla!, Cold 
Spring Harbor, XewYorK (1988) «J>k-S>tt$ixr*J 

t£, t hy/ixTIi, 

5 tDNA« 5Mb«±* fctt&*V A<7)|3:HfO. 2%*£» 

y ^fciifiitfrtfflfcn* y^d> #<e 
T*Wfc**y>\ 

*a» w it . v midst ^ * tixsmut 
[0058] t b m&mft%-F-<omQ%& x 

I*. &1>W&-4ftbtlX\r*ttV^t t <OT*1b& (®Z) . 

5 * * - t *i. wute-mfe \y $ *i.-cte t,-r. 

■¥-Ke>*#bn5*»ir5a»teA»oTV^V% E. Seising 
£>, "Immunoglobuglin Genes" , AcademicPress, T. 
lion jo, P. W.Alt feJrOfr.H. Rabbi tts SI (1 989) . 

i£*SoTV>5 (S3), -t*l.«l850 Kbi3J:u:250 Kbit 

2> 2 o<o * 7 * ^ -- ft ajSEffllSififcT-fc ^ > 
v h (oh- trStr* ft J Mbfcfrfc 5 3S PI « ? ? * ? 



■e*)5ir%X.P,tt5 (Zachau(1989) Immunoglobulin 
Genes, AcadeoicPress, T. Hon- jo, F. W. Alt* J: 0*. R Ra 
bbitts C, 91-110*) . C.fflloJfeS Kb T*|c 
( k de) J ;Jifc* c r©itdei!«tt±«ii 

1 0 0 5 9 ] t MMISfittittft*-?* 0 £ofcfc£ 
*ft«2 feet>fc«»200fl«>Vttfir?*^ 

•*VK Kb fcfcfcS&30fc©Dite7--tr < r;rfv 

K 3Kb©«Hrt|c««LJt6«<)5 j -b^> f.. tezu 
^2.5 KbliS^ (B 4) . ttHV*^^MJi»wafi 

0©VH3-fe:/>Vh. 30©VH4ir^j<>K. 3o©V H5 

*^VK*JAWl-OOVBB*^^haiJb«. Beroan, 
J. E. fo(1988), EMBOJ., 7, 727-738,, t MMBafi 

V - t ^ > V ro« (, j5{4jc$> 9 v tffWttfift 
>-h©90 Kb Elrtfc-^tri^Sih,*, Sato, T. 6 098 
«) , Biochem. Biophys. Ros. Commun. , 154, 265-27J a 
®m)D}SXV}-ty*>H*±X, CWSO Kb 
teMZ&Zt!g.i)H5 c [SiobonIi R t&(1981), Xatuv 

0, 294, 631 -635 ; Mnts-uda b (1988) , [CMBO J . , 7, 10 
47-1051 ; Buluwelaf>(l988), EMBOJ., 7, 2003-2010 

; Ichihara 5,(1988), EMBOJ., 7, 4141-4150 ; Berm 
an tb (1988), EMBOJ .,7, 727-738) „ 

1. WHHbyyziP.r.> 

1*670-830 Kb»ft$t^i-5NotI »f)t*-&A/-Cjfi5 <> 

*VCV^4V»fc». ^W^rfc5c L-^L^^f,, ali 
* affliS^-tr^ > h - k&kihtiX^Z 

(@4#H5) « crorr/i-B:, 6o©fE*JV) 7 7 *i)- 

t: "> 6 - v3, yJ*»J:tf«ljeJMlH<ft^tf. bohm 

<b(l988), ISffiOJ.,7, 727-738. SO 

*r^«-rS h5^^*-y^-v!7^«l4, B«U&C9^ 
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[0060] 2. mm. y y yx&* > 

c. £#rtja*R;lfc£^^ 

Ik-T-JS^ h 0>67O-83OKb No t I K ft \t s Yyy*i}*.> 
im (transgonosis)(DlHlfc#t rtt*0£^-C»jat 

frSttt, 2W±©.«*r5l»fA(rrJTrSr*t htttt^Ettt* 
HiAtS; * fc* * fx**,*,, DNAWfjt-(DJl?l|[tt» 

-830 Kb0> Not I 
[0 06 1] L^Lfca 5 ^ h^x^x^fls*! 
W: . * co 1h >f X<D fc A ira#cott*Ji J: <5 

ft*fcfcs YAC'<^*~- [Murray *S J: T/SkosIuK (1983), 
Nature, 305, 189-193) (.-J: 0 SMM"S Z. k SDN 

A#rJt<fc9 fc*:*vvfts^n:/y yk;^^ff 

m<7mnm^±fr&&'/K~sv ^«e^iS£**t bib 

^*S, YAC-<^^- c r 1 tC50-200 Kp(ODKA»fJi l " 
t*b5>f^?9-fe*SHe*8wf|5»LXj39 (BurKe 
(1987), Science, 236, 806-812 ; Traver 5>(1989), 
Proc. Natl. Acad. Sci. USA, 86, 5898-5902) ^ LT 

dfyr^^Wf-ft-feffio-csoo^iooo Kb 4)iMXc9«& 

tHt YAC yffy V-Z9tmLX^Z) McConnick b 
(1989), Proc. Nstl. Acad. Sci, USA, 86, 9991-9995] 

830 Kb i^KKWl^iv^NotlirrfrfcJ:!?-^*^*^ 

£ft5 w 

[0062] tf; J±%M?**7V yh7^^x>^ 

[0 0 6 3] fe#rth9V^5? 3 :^*l4:«lffl'r**f* 



<0*^J:54K#«#f*. ff*L<ttft500 bp^»200 
Obp, Jttfc£r*U<l*1.0 kb-2.0 kb«r^tf. *.{fi*rc 

h 7 V* ^^>-fe^^^^ Ac^(Dffi«DNArr>i*Otn^ 
SL&xl*, 1990^8JU 29 P Ir.U. S. S. N. 07/574, 747 

ft3F*9&Jajc (Intracellar Generation of DNA byHomolog 
ous Recombination of DNA Fragments) J kM t i'Z>j£\Z 
ffiffi 2? tlltV. S. ttftWif H !6 fc» L < T&tt 5 ft T 

45JfJW«, ai«J»bl50 kb**5§, jftSttfcl«M5 
-100 kb<DDNAS£?IJ (^^^E^tlufcoTfeJ; 

Vn) T&oT, WtrHBi)KASa^^^< £ *> i oco^S 
WWBfttt ftn^AONAEMfcHLT, iffi 

»tt'>fc< tfctt 2-5 kb, *f£L< 1*10-25 kb * 
fctt*ft«±a>*jfc> *r**i-SJ;5*] ft© few*** 

k h 1 0^tfDNASM«JtS5 : «fttt*r* (V) 
•itfeT-tr^Vh, , a^Jffite (J) 
^, (C) M^t^vK J8.tT« 

m^j^m (d) mm-tr 

< tt> 25 kb , *BWt«:50-80 kbT*>5«6 5 B « 
yf-*«€r*"i-5*>©l±*«<it>»30 kb -CbZWiZ 
»«Wt^5t<O(4*E«j^»*jB70^80 kb , 

tfe«60kbo»atT*5 5« 

[0 0 6 4] <fi(0»*U«*-Ctt, M^P^'J^l 

m&£T*femhyyxv=.yftv, d, j*3^ca(a 

^c-fe^^K^DBUtf*, Vy y*i?*y&tyi$< k 
kloO/i 3B*rf-fe ^ ^ h i: , < fc h I oOftfl) 

*»*5J:W»*«)«a*3£*lgM ftflE^o^y 
^tcffi^X, 3-K*h,S<feff^ yy yoigM j^klg 

<0S««Btt«HHr ^ ^ h fc« 5 r t *-C* , fl *.« I 

[0 0 6 5] fc h«0tt«J«*-fe^ VMt 3 kb©DN 
Ag $ iC^3 V *r*ifc U/c 6 flcoWfiBft J ^> X h 1 3® 
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*©5 ' tt^jr— IBtrV— <D23 kb SFil/SfrelKtffc L 
T«-C|r^wi: (Sado£><1988), Biochem. Biophys. 
Res. Coamun. , 154, 246-271] SriESTf /J^g 

!X^«*£tf Qfills (1983) .Nature, 
306, 809;Yancopoulos"fci:UtAlt (1.986) Ann. Rev. Im 
munol., 4, 339-368] s -ttUS : V D J t££-$rW&3'£ 

t^tf (Yancopoulos *JJ:tf Alt (.1985) Col}, 40, 271 
-281 ) D 23Kb Sfir/Spcl W«-C0ftfc5iC, 

D«ttO-jp4r-fttp36 Kb BssHII/Spel Wrftt&f) Z t 

[0 0 6 6] t hD««tt, «OTfclS*Lfc4*fctt6 
fl04Sp]^9Kbc6li«ig^6jAS [Siebenlist£>(198 
1), Nature, 294, 631-635] a «E0H£l*lOtt*?0|B 

Kftt, 1 o* fctt 2 O*©£Efl£DK«l**r^t?fflU^NA(0 
h«Tfttf*-(D15 Kb HftfTibS. 0KAOC0!>»>i-fa2 

iffi«rt-«EcoRi Wrtfa^fifctK *LT^|ri»U 
&££*V£V£ [IchiharaMl988), EMBO J. , 7, 414i 
-41503 a 12c0D-fe^pt Vh^'-^W^— hP-lCt^ 

[006 7] fiff(/hB45-?a ^tf^»f 5 

^fW:>f ; iJ$Hrv^^fev^V-feyp^>'^4 : ^t?10--15 Kb © 
nNAWf^*rm«l1-a B #RfWfcixfcfc wyy 

[KewKirK o(1988)J. Clin. Invest. , 81, 1511-151 

fe*a--v$r3ft-}-£ 9 StfbRNA cos' #BmG9Q^ 
ttor, C©»i[(*:«:f^*!LfcfetO*«ftIJBfflV-fe^ 



t triWffir* »*rft< , -Sc^JttffcfcttS ]> y > 
L*: J: p fr./hfcffcqr-iB© Dg$j&*3 * weftflBfflJrJ}- t it 

[0 0 6 8] fcSvMS, YAC 

V«»fe^ > h4r^OAariJfijfSLfcDNA»r>i-^mffi 

©DKAKtf*, /M&7-1 h7y^^x^Mfe t |i-cb 

YAC^^- [Wurray^S J: tfSzostaK (1983) , Nature. 3 
05, 189-193) , FH*fct»t<5<^9^5 K [C Conn 
er 6(1989), Science, 244, 1307-1312] *fett±it«>a 

[006 9] /hae-f-jKeaih?^^^ k ^ 

*~*>10 kb ONA»rfrfc*JV^T¥HI+Sc t&X% 

w»6nfc/h»e^aEv**t--iij»cRi«ttAsn 

75kbcO, ft*^nyy^««/j,a(g^a},5 i/x y a6;/ 

tt 5 C i <S AS»«KA h 7 >^ t?* ^* 
«*ftv, D. i8±we»1H««ra--K1-S*ft<it> 
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y b <o»tmif* ojfc j; # c««ae*-fc y*>v* 

f*rtt5»>1^*3R CKaightjSiOTecKerdgQO), Cell, 6 
o, 963-970 ) ^©JH«6fcj:ixtf\ l»S*©VlB«jft(S 
•7-ir K 1 if w VfiW&g-7-ir ^ y b , 
t?.lS«*i J: xmm b?y**J* yteW&t 5 r t & 

fflk&T-±#* y SdS«faJx5d^**JM-«*lfe4r to 

v -•«*: w«~ h y --(0>l-*^+4>ft#flltt 

tfcflscD *. «>fc * fcliCDRl & ct IFCDR2^*51^T , 5 ft 5 
[00 7 0] *fflfc4f©IWfc& 

fl, B*8j&<7.)#!y A + RNA ^fe^LfccDNA + jrtVJV 

*t^Vh^Ao^5^«r*3t1-sri:(rJE<5< 0 

J: 5 *#1k&ZT*<* *~£tiivX&aLV-±y/ yyy 

y b w*~ h y -^fl-^i-^^^coc^m 1 

^Jii!-f s - £ d?T* »•-»» tt^ rt~nyy*<t 
^SDNAfcrJV Gfo 2Kb) -C*5, "T^* 

s b\ fli*riH5*3j;u<6*-c tt w is it; «z* t» 

y V*-il(f/:4r$«>pGPl*fcf4pGP2 («3£) — 

-^1-5 (pcpi*3j:^pGP2«)#y y^# 
KJB«*«seiWI«fetto-c, 2o(o«M«l»»«: *x 

^ V h3i^y^fc©W<0-f y bn^3' **JW>6>#J20 

>^-a*i^^MBW t -/^-«fcA.^f /HE 
J9ioW]tD23 bp co*'<~ y— cort»fc, v-fe^*> b 

*&£A«O»20* ^ K3' {HllCi&^nS* feCfc^ 

0, {v±'/*yb) SrRtefcU 5' 



3' 6J$ffifttflJ&&-f 0 £ co:/? * * KfcpYHl fc 

[oo72] m^mmt. a y^x? u*?- b-s 

7>fv- (P1-P4) <D^rfo5o PlfcP2ttJft505C^U 

»4-*«oDNA^*fe^?>f A-r5fc»B:tt5 Q Pitt, P V 
Hi * y ^^/HE*i|eor ^^-fe [ig^e 

y -cd^t <b ^-f ^y ^>f 1 10^7 ■v-m- 

^^^^KP2tt % ^UTpVHl.^60 

tf. ^*)^^cO^305^^^^KJl, H45VHf8K 
^ ^ KP3*5 *tXP4tt, -tn^PU3 iW^ft^ 

^^^-c&t), ^LtTjfy tfamRjt; (pc 

[0 0 7 3] lt^^/!:tt«^^gE^ti ^y ^ftfiiFiS© 

^r** ^> v f k/v< y ^ £ t *-c* io* 

-Pl*3J:W203' **M8#tt, S3E*fcj;oT**K. 

n, J.E. M1987),EMB0 J., 7, 727-738 *5j;tf Rabat, 
E. A. b(1987), Sequences ofProtein of Immunologicol 
Interests, U, S Dept. Health & HumanSer vices, Wash 
injrton, D t C.^»;h t hftBftU^ 

n^y ^JMS-jT-Bs© V-b V hSrWX&jSiV/ifcH 

So «xff, Kabat, E.A.& (W») 4r#W^i:i:c 
^KffiB^ Pi*3J:W2y5^^- co 3 r ^X-*^ 
5 J; 5 4*tt6©>t ^ w^f - Kffii;^cov^r^, »j£;-r 

Srft^"CdcSPl*sJ:lS > 2^7^'v--t:8tfff't"So 
[0 0 7 4] &<2«fc)\ Wb^tU ^xtvir^V 
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cmu&wv>54 77))~-%<mtzzb-?3,z. pie, 

t KBSBffi}#y A + RNA ^feOSHfcMtt^a^BBIfti 

■e-5fc*l^5o S&NA£J&gyHI*## U •5-UXP2S: 

cDM&T^y^rs: K^±r»«u SS^m-ti-L 
mtfyty—emmsus (pcr> $<B©*:«>©t&s! 

t L-Cftffl-t-S. fcSl^l. JiHfcfc:«fcoT*-fcDNA£-& 
&/lH-5 c »C^-«Q*SSti7t*fi£«) (fto.3kb) 4^ 

[007 5] ^tfccDNAy-fy? D 
^^©❖dWVA^-fT/^y-fcjtl,, hT^-t^^ 
> h©S£*-©*V u y -$r.fc|5j5 300^5. 

Srife<^*<ciV S&:::.lr v ^-f^^y-ii, «£#© 
7-i~7y3~£. 9 fc-f., t = ^ h -cfe k; , 20 kbfc 
*:•» l««««W*^^J.fc#M:Lr. 2 kbcODNA *> 
fc9 lfl©ttttftV9e7-fc$tr. «ft|c, CflDr^a 

I 0 0 7 6 J -£©* 5 *cDNA!/>f T'y y 2g»Jfi<j^ 
S©ftfc»£w&3«llBfl&ig V-fe ©;fc-|£<g 9 ® 

* t « 9 © 2 (i) v-fc ^ v hfcfcAroHgijiJt) 

UK. *3«fcU< (ll)V*^^*«5M-6BlMS*o 

fastis, m-fc, ®9iiJftW&:fe#/p/y^w< 
- j- y -t»v%T»tK*-c*»«fc*, bmuka©* 

#«*SH« r fc fcflWWS. «-©« 9 *T#>5 Bff 

flBSftS. *--tc, S/J>©Sfl£©fitlS$tRB8ii8&fc-&if 

*u*iti h jmu&&©£9 $ h z,&mBT-m^H6i 

<ft#L 5 5„ Set, ¥-1$ y* 
W^y ffJU-i >g>»cJ:9, #£©B»llS!efllfcovx 
feiWwWHKA^iBSV^it*© IgG ft?!i*£tf»i?!\ s$< 



»*9 t^fctftfcftKJU-OT^n-^aitt^ 

* w k©£*«*x* y > 2 ^-jct 9 m& 

ftflRfefe©cDNfttt. PSfcP44r«-»fcPCRIfl(B©fc»o 

1 0 0 7 7 j towk^ 77 y -aifraa w-uf . * 

©*e*fc*fcvte*M>|.fc, «Wt«C:j:9, MA 

«7 7 $ y -4*RWt> l < tt-fe ^> ^ hfa&ew- y 

vttWfcP c RttKiJ:Sg8WtyfW|c * 9 » 

© J: 9 *#m#«^tt. 4&5£©±felc*5itS v-fc ^ v h 
*S!9I©S-<r© h7>^i?i>©f^®{icfi;5c:t© 

•T?*«v*^>>h©|Biet r ««i-5. a»< lt\ ±a 

*©#/»* v«i 7-* ^ v h -HE 5 r t jjcr* -5 C JE 
fc, *©J:'5*5^"/5y-i>feffl«ii,fc^o-^4-«- 

IsiJtLT, ^©^©v-fe^^h^tf-yy^Hf^ 
[0 0 7 81 An^T> -frfigV lr^^h w«-hy- 

©«56fc*v^T«±*}v5. «ti&©»?HB3fqtt«ft# 

7 >ifMWkrfxt ? 4 a, ffttMtiKS©* Afett <* £ 
Pic, ^yADNA$:ffift:L»cv^flfttlS1-'5CtKJ;9 
5IK*^5 0 -^yixDNA tt, #SL<tt4V©ff*ftg) 
BHHffiW* : Alul, Dpnl, Hnelll *Jit^ Rsa 

*^ir>i'Sr.*.f£i-5o 50~l00p? ^ W^-^- K©^X 
«iil©»f>T-S:T^y^T$ K^^&SfW-frb*, 

■y-'C o.s-2 KbwKUflrt©^*-, pvm© 

I IlSBti+iJ: ^ a — =. y {T-ti, 
[0 0 7 9] 7^AE?07^y5y-Sr^fi8v-fe^y 

-hy-fir-artW"*. 5V^A5l?iJ?'f^5y-: *><j© 

o was, vmr*>h#*MR*nmrstti 

IC, w ©DNA€r?- Ci'JlidxX 7 7 * — £ -C*!HI U*C g EI 
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3Stt«rl»Jih1-«o *v%TV-fe^^> hffABW*7^ 
*t*AWttfcH»fc«l^b*T, ^Vt^^hU 

^**v^g«f4gSa.h-C*^XaBi|L, 50-100 kb£ltf 
*, ^^^D-J-^/Jxiie7^|7£^i:-^(C, ^ 

£ J: 5 Kift * :> #'^¥U;iN^ r & 
yhwu y ~*d- j -c/h»e^Fj»tj|ft^'&*>*r 

[008 0] -frflBR«fcft3BE^p^y y**^ V h w*~ 

e»**fe«trt»Bfc19-£^!?^K^ttAt, **i*S 

B*^Afc**+543illllB*:«'-r'* 5 v * * fc: 

0 . «A **i^»e«i«(»Sr'&tfv Ox^rSI^^I 
»1"5wfc#"arffi-CS)So CCapecohi (1989) Science, 
244, 1288-1292|Cj;9fltR4HTV^5) • 
[008 2] -^7XlfefIfiM/n^y V©*rf 
^ 5 % Id «f * 1 5 , fi® *3 J: V/ * ft W k 

0WAfc*5*Ett«*=-M^ DNAflt 



[0 0 8 3] ^5^^M*5±tJRKaeT-fe»«1-Sfc»K 
jBenischtSttWtiaWJti' (Zi jlstrafe (1989), Na 
ture,342, 435-438 ] 9 V?* 02^£ a .^n 

vaeT-^ifjei^aajrttfcttfc^if ^ t bfc 

SWk*^* — Srlii^S, KpMCIneo j^fe©.*:* 

-'^ is^m&mm- (neo) *r«»afi-7-Wa-K«* 
**rffA"**«. pMClnoo #A*ma.neo»»*»*f3 
<0\Z.^4 7\) sx K9>f /l';*:/^*--^V^^'>^t^~- 
(Zijlstrsbs fi«5Se-7-JfR«r«*1"5fe«>« 

b^asnfcAjeftw^^yyo^asrfttfis kb 

©KpnIIK J fV*r¥.illi"S 0 1.3 kb© J flK^pMCIneo 
©l.l kbffAWfrirJ-.ijH***.^.. *v^-el*KpnlWr^ 
© 5 r *JBlCHSV tk*e-f *:W4ni-5 0 fl3PHa»*.fc 

9^ JH bi"«5 5 (B7) . aoo ft 

feT-^ffi-tC 7 -f 1 D«#*S>KpnI gpfit©-v 

J: »?iBi**.#«:^ ^ y v^-5o 
[0 0 8 4] mUC-T-coh— K«**r**1- 

hmVih kb ©Kpnl^^^tl^c pMClneo W« 
I. 1 kb^AW>V^^^y>-II^©^^---^BtwHl^© 
iw^lclfAL, -tb-CHSV tk3WS7-*r 3' Kpnl 
W«Pi-6o Rfcnoo #AWfroHW^tt5ri]RS3R 
(r*vtttk»e7-*:B']»1"^) ^iSK^'^o *ix?>J4, 

r^5i?iJ S hfcftm ?v?V <fc t«S« YJisxi? 

tt, 35*S<Dftff ^ y vae-7-JR^aod^fB* ©it 
ts 7-fe ^> ^ h <0^fe»* * JO 5 ft b icjfeifeft tfcft: V 
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&1"S©K:^>fc£«H£a!-fc w <- h y -ic&Sftl ' 
[0 0 8 5] COftfcgcli, ^BBtf*©^^...}. 

7S/ 5WM« V*<OkT$S K* W >©I8! 

©ffifitcj; p i£?>ft5o ttWittXfffl-J-s K 

»*IHT?**OE«*«ttSr*r-#-*, tor, 

— h D— lacDRi, 2»it» oi»«tt8tticj;9ft2s 

^ J: WMMMtfta j*. CDRJ i CDR2© * £ 6 © 

ffl*x.#fiHft«t, «45CDRij3j:ut2idjijs : -gtfll*5 
Vt^VKoW^i^ CDR3© *£*©«»*. 

(hi) c for, vDj*s£ttigMfc«» 

(0086) ^*ttBCK»LT*6«*H«)iHiHt^ 

JJ-BiM&tt. W£L?*©tyKfe«ttftirtt9i& 

*k SSi Ufc^T'f - MS * y * l im H C $>•?- 1 J; 9 HIS 

vt>#> is), r©jfc*©-"BHt, 

«I4*i««^n rf V >»?**-*-.5*rttS b - 

dt^L«)^O!c:a)Rij3j;ata)R2^Ktt»i^:5?T*>5 0 



■cua. «*ittift&©iafl©ffl£ t fttpus^giu^ 

$»fii:lSCfc>5f L-tffiv>£ J; 9 to L^iKv^aSitfcSrtf 

# L-cMtfjMrf-a & 6>iaf, r ©* b -^ratas* u-c 
fiffcftox, lantftistjitLTev^sitt^^rt- sttfr 

*T-^t fvS?Lfc»*fc:MU ±it©0tti|g|c£ 9 % 

ioTJdBLfc«PMB*iitJ:9-t*L6,a>»e 
7frtHH' > ««K#4:<4:6. *«9J©c:©ai«©^ 

ltAf»si6B*iaJliSr2g®-^$ ^ ©T*>5 0 -e© J; 5 <t t 

>6M*JaK t BDtCi-S CE>#«OjNftf fetl* (James 
*5j;tffiourla(1987) J. Inmunol. Methods, 100, 5-10 

■n-ismiom-wY mzo u>) ±cwHis#t. -a- 3' 

DNAfSf^i" m20 kb) >.fcH|iaiL5 0 ^^t>©*Sffl" 

Ty-iJ^^^^y-^fe^Bidixfc^B-^^-a 
[0088] mmmms mw) tt, thya&£v y 

a:V/N>^— rPottorsson<b(l990), Naturo, 344, 165 
-168) £#t?700 bpBf«-{caite$4xfc, RiEWJ^fclg 
M M^T^-Hi-^O kb ©/N-r^y K— v«rJt*»^ 
5. <Sfiiffifig®»tt, WS?"J$Jx^«gSt 3' ^WNV-y- 
-t^tf20 kb ©Jfe&WWStt-Cfo*. *nfe20© 
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mm* % , Zti b &v $ -a >f y a ^ (O 8Pffi|c*5i >T 

^^Sr^y*^ yraRNAc^ SS^ICOV vt J — if y 
* » WW*. *^-CK«iL*W|sHr.i3 

l&fo&i-Z* ft«BrtiM£«W^B8L"CELlSA 13 JcOTACSS) 

©sua t -MiicstiR©/^^* H^ax-t-s £ i fc«fc 

[0 0 8 9] C(^h7^^x^7^V!)7^, ffijQfc 

iKtt ftA At i - tt« wt; wj t smib*# $ n $ o c ix 

ft, » t h 9 > * ^ * B jMSfc: <fc * flfc 

* c ft a» ^ ^ A ~vM*ft<Di& 0 "C* 5o 

ttrt(ip)a»-i-S. #14 R :»--sus: 

*o JB35H': ^3S^7^^VhT-xa^>'h1'«>»~-tn: 
JR4r»0igtS*f *e #45 R : S»iiL««lWc33V^ 

el isa \z£yfo#f&&\zwxK9rlrz> 9 $5ep : aw 
&J^#i'^&&7 n^yhT^a^y V ^^taWSrlft 

¥IK Ufc t r. 5 O/N-f 7 r y K - ^ Id J: 9 BW S *v5 *t 

jEHjgi-xa^'S^saiaift*** s> * «f« f 7 y * -y 

5o w^tA*r«tSft (sharpening) J tell, CDR« 
fciflfMBSftfc (K. P. ^W#-^39400, 1987^9/330 
EJJC^BB) d^*fc#*J:*W!B W.D. Huse <1989)Scicnc 
o,246, 1275 ] tt<H77'"*^ CT. Clackson b (1 
991) Nature, 352, 624) ^ "^7 U — *L 



x i; * y is J: tWBS Jl S Hfe h 7 v * x y © \, ^tid* 

rK>A(cBBUT, ?H»«SixT^4 
31fi-?-l!6 h 7 y^ y«J3l**^/i/T*5 - 1 

nfc h 7 y^^^ yffimsm sttfcftSE^p ^ y y«« 
h7y^^aL^-&A/Tja!?, -turwiEjijsjx-cv^ 

io y s«ey« *nr i ^j?v h 7 

[0 0 9 1] BiEWSixfcby^^viffEMStL 
rv h^y^^xy^rco^-y:^ b y 

y<— h y --BWdi^isv^i^sa^j^tifc h^y^-^*y 
^ ^cDi, CD2fe J:tj*CD3 w--pc^aitti±H3SrSixS^ix 
i* fc , ff BQM $ ttT v ^ 4 v * ]* 9 y * ^ x y co^g^jtc J: 

ot&DSCDRl, CDR2*5J:15CDR3©— ft^BMfttt, SSi 

m S ^fcm® is J: t^ffi® h 7 ^ x y feH#^» 
*©J:5 4:*llS^#*liillS»««lllwJ: 

< fc t>^80%^>^ ^ u^f - h\ a#tt'>ft < k i>m$o% 
-95%, J: 9 #* U< tt'>*< <!: fc#398%-99. 5%^^ 
^ Ki5H"-"t**5 (iff S ft* ^ ^-^-^ K»A*fc 

N^a^m^^ ^ y #4 if — y 3 y*#T-c^ 
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y/SDS OS. CaCl^KflJk *7Mn^h^77 

«** r»w*jxj *fc«t r^gttictt^ic^nj a„ f, 

Ausubel^Si, Current Protocolsin Molecular Biolog 
y, Greene Publishing and Wiley- Interscie-nce, New 
York (1987) &&mv>Z fc. 

[0092] *»monmmam^ lwl«x*©e 
v, d, j t ^-f y^fej:t«fi©*nii*4ifcia 

[0 0 9 3] ^^n^»j^KSl>Wt«6g«iB§«^ 

iwffitt© h7^i/*y (pHC2) ©JH— atr— 
cD^^o^THI^^3SE^n5. *©J:5ftltilb 



[0 0 9 4] ^JlSftl^^feJIIIBSttfcBllttl*, 

lit ►tfe^Cr^ttBCBLTlH-Wmt-efcij. 
fcv*5©tt. S*«l9*sj;tfi2fcJE««)J:5lCLr*A 
Sfr*: J HWttei&ftss* fcfc J: o-C, K&ortBH&r 

[ 0 0 9 5 ] » * L V ^«crj F-;^^^ v ^ 

ftl.O mg/mlO«aifflt?*>5p a IgM a»feIgG fc*^ 
#*L<ttftlO:l Tfc^ a **>5A/, IgG^I^! Jt 

[009.6] h y -raafittfctt* h 5 5?* 

*K8LbKv^«5 5. ▼**$VA*fc*AS;h*»4 

*< <>«ll00O«B©J14'5feft^n ^ (a««j|ctt 
isG) , M£l,<m& -10 6 *fctt*tua±«ft«^ 

[0 0 9 7] ±Bfc*BB(0Ff^5?*sy^B|i^ 



(26) 
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[0098] ii. ffi^snr^ftv^afl«6iK^B^y 

ft. 

[0 0 9 9] in. SK«4nfe.S«Aa^n^y^h 

[ 0 I. 0 0 ] I V. SEW * ^ d ^ I/ ^ h 9 

i/nt v t SEW SftfclSftfeS ^ /yyh7V^ 
^*^fcfr*rr* 1-7^^*^ 3/^ Bilbo 

[0 10 2] h?>xi?x~y*m®<D±&%?dri)>- 
#^=*y— i 

(a)3M6« 7tfcttl6CD»*i jEES-e-fcSSlKfflll i2* 

[0 I 0 3 1 <b)SMfc« 7*3fcttl6(0»fjti:ramtAb 

[0104] ic)&mm 7*fclil60t»|iD«Ei*fc 

5 (H, t*fettj) , 14, 17*fctt2l«)ill* P 
[0 10 5] (d)mm\ 7*fc«16©«**tPI«*a:A 

(e)*JB« 9 ,n f l23;ytm30»»^XES-frifc.hlE«> 
4tTo «fWf*LV^*ttXJS« 9*fc»*12*fc[*l3fl> 

n» £ #e * ±ficD£"t "Cfo^>o 

(a)3£ifeW6 ( 3, 4, 16, 22*fctt23©»*fc3Q|ES* 

i, 2, 19, -&ttmo(Dfh#B» 
[0106] o>)mten 2*tcmo\cm® l <7MKt\m 

[0 10 7] (c)3Mfc« 6 (B, C%1t\ZV) *fcttl60> 
»ftfc£BS*fc*lM!l 5 (H, l*fcttj) ,14.17* 

[0108] (d)mmM e (i3) ^ytmetpm^L 

[0 10 9] (e)%lK#!l 6 (B,C*fcttD) *fcH16© 
lB*^JEE*itfcKJt£« 1, 2, i94fctt20tDftfto 

[0 1 10] (f)**« 5 (II, I *fc»J) ,14, 17,* 
^tt21tf3»»fcXE 4 3, 4, 22*fcl*23<0 

[01 1.1] (g)*lfe«| 9,10,11, 12*fcttl3©ft»i22 
(a)3*]&0)J 8tfcr*i5©«iWfcS«&it/i:3Ei4l« 3, 4, 



22*fcl*23<Bttfte 

[0 113] (c)^tKfl| 8*fcttl5<W»ftfc#ES*fc 
$-ttff|B (B.CSftttD) *fcttl6©»» B 

[0 114] (<I)%1M 8*fc»150«A»2;Ml«i£A 
Lfc»Ml 6<B)*fcttl50«*ft. 

(e)3!16« 9 M3©»4*fc«ES*fc±fi<0*"C. 
^^r^y-IY 

8ftfcm5o»ftfciaK**fc3iJiis«7ifc»a 

16<D»ft 0 

[0 1 15] (b)^fife#! 8*fciai5(0»l*|*iWllWfeA 
Lfc**«7*fcrt:l6^#»rt* 0 

[0 116] <c)lKJK0!| 9 -130S*t3!EEi*fc±fi 
[0 1 17] TKf±«*<0ot>9-c»jl«!>H, $f#^*6 

h7V^^x-^^V^X|^ Hogan b* "Manipulati 
ng theMou.se Erabryo:A laboratory Manual** , Cold Spr 
ing Harbor Laboratory l£?fc of 3&#£frl/5 0 

[0 118] JHH**M»tttt* «4te*nfc*-JSfeK:tto-c* 

flsSJlS (Torato-carcinooas andombryon i c stom cell 
s; a practical approach, E. J. Rober Lsonlg, IRL Pres 
s, Washington, D. C. , 1987 :Zji 1 st.ra£> (1989), Natur 
e, 342, 435-438 : <t tFSchwar tzberg, P. b (1989) , S 
cience, 246, 799-803] 0 
[0119] DNA^o— -V^#iSl±, J. Sambrook 
Molecular Cloning: A LaboratoryManual, % 2J&, 1 
989, Cold Spring Harbor Ubora-tory Pross, Cold Sp 
ring Harbor, N. Y. C^otSl^H^o 

[0120] ti;^^ v*f- Kit, 9 4* 

ifetufcSM*flf«r*o-t Applied Biosy s terns =T» 

[0121] ^ -J V ^JMfi:te*t«rt#WU "Anti 
bodies: A LaboratoryManual* , Harlow 33jztfDavid L 
anejg, Cold Spring Harbor Labo-ratory (1988) 

[0122] 

[0 12 3] Marztuff, Vf . P. b (1985), "Transcripti 
on and Translation: A Practical Approach" .H.D. Ham 
mefl*5£U<S.J. (ligginsffl, 89-129M, I RL Press, Oxfo 

btt*v«n-5 B vmsnfcft (*-fci*PBst?ft»-Lfc 
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^CDDNA*, atv^TM. Finney {C*t>Cu 
rrent Protocols in Molecular BioJogy(P. Ausubel h 
M, John Wiley & Sons, t8*g 4 JK, 1988, & 2.5.1.^) 

*fcB«Sir,fca *) fcr#n *THR»»Nbti-?ffi 

[0 12 4] RV^-raotlTWffcDNA*, Anand, R. &<198 
9), Nucl. Acids Res. , 17, 3425-3433 ^XVUm^fl 
it X 5 fc-K** ^ -a/ A4gft*ft| - j: o *>H-f 

•tf-5/3^:j:!!i7^ U £©Br>i-fc,fc!)a«KS 

14, **D-tr*V>K Jir^^K ^#j;if 7 i& 
t — tefc 6 m<o V II 7 7 S y — ©dh»«oft«* * 
*t> (£0>BWm, Barman & tt988)at»«Cj: DHoU» 
IS*>fe670 kbBWfc LTB£*JiTV*aa5, 
fit hfi^fc^tflf^DNA ^?>M:830 khmftk 
*ri**K.L/h) . £©NotIBrJi*£#t>|i!«» (0 4 # 

7yxa KpYACWtt. pY 
AC-4 ifeo [Cook, & 6 (1988), Nucl. Acids. Res., 16, 
11817 ) £EcoRI -Cffi^L^Lr^Urf^^U^K' 
5' - AAT TGC GCC CGC - 3' Mlf&TrMtl&LtoZZ. 

[0 1 2 5 J Brotmstein^(1989), Science, 244, 1348 
-135143<tTJ«Green, B. t><1990), Proa Natl. Acad. Sc 
i. USA, 87, 1213-1217 (CI* 5 E«t«lfcJ: 5 KLT, 
S*WotlBrfr*£tfYAC ^n-vSrJ(l(i^5 0 M . Pinne 

fc&*>, ffift+mmmmfa — Not m^mx 

[0 12 6] 

[^^2] ^attyy^jwHigf^^^^^ 

VH6, Dt^^K J-tr^^K iiSeff«Bft6J: 
tf-»©ySlWWW&fc hrSAmmiQ kb Spel ' 
Sffr (IB 4 MB) tj|Jk«l.fcJB«fl!>Jta<YAWn-^ 

[0 12 7] E*S*Vfci5I^V l-VSOftRafcT* 
*r$tr (-b$£(7>970-83()kh Not I Br^W-h**)) 570 k 
b Hot 1 Br/|-4rW«1-&, l (bsnnanfa (1988) fi&J8tt 2 
00)570 kb Hot I WJJ'fcttfflUt, *CD#/r25£&<2V 

±E 2 BW4-3MW i lcgB«oJa < } x %mftm<0& 
[0 12 8] 2o<ORftSrettWh u OR««tAtt, ii 
£31 # i£ C 5 o o T , 2 Br 0*4 < 4 



>F»W«r*1-5«:*5. «x&©IMfcfl!>5ii>. li0 k b 

Spel »f>i<Dtt@|r|gi-5 570 kb Hto I HWfrDjfrfilr.ft 
[01 29] 

t h ic «R<0JftfiB»4Lor«*B. w. ^(1.987), l^ucl. Acids 
Res. ,15, 9667-9677 IC?tia$HT*5 «9 , *LTHllfcJS 

[oioo] Ck&su, 3' ai>/N>-y-.« % .^j-^^pi 

t*5450 kb Xho I-Not I BfJt (a) feNWU L"t 
[0 13 1] 

■«:-&t?750Kp Mlul-Not I Br/t (b) (Wll»fl9) 

-400 kbcOW^- (c) «ray«^:Lae>6 e 
[0 1 3 2] 450 kb Xho I-Not I Bf/t (a) 4^400 
kb MluI-BssHII Bf>i- (c) @1l(r,7<$H^ Bss 

lwJ:5-tJxfe©2»f>i-<D»|iMUft^tt, 450 kb Xho I 

/Not 1 Bf>i" (HJJfe^J 3) *fcftoj&>S 

< 4 t> 15^20«i6JD© V-fe > h f7^^x 

[0 13 3] 

pBR322*Eco»l 4StylT?iBfl:L, TE©tS ^5l^l/t 

^Ki&te-*Lfc£Ctfc:j;r> % D9l3lcBttOHBHBtt 
Sr^1"^l47 «*#o»ABf>|-tfttfpa>rfeflat-s. 

1^34] tl) *X9\sjr1- KttTE«t>OT*>5 w 
[0 l 3 6] 

[flsi] 
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W-2 5' 



CTT GAG CCC GCC TAA TGA GCC GGC 
TTT TTG CAT ACT GCG GCC - 3 1 



5' - 



CCA ATG GCC TGG ATC CAT GGC GCG CTA 
GCA TCG ATA TCT AGA GCT CGA GCA -3' 

TGC AGA TCT GAA TTC CCG GGT ACC AAG 
CTT ACG CGT ACT AGT GCG GCC GCT -3 1 

AAT TAG CGG CCG CAC TAG TAC GCG TAA 
GCT TGG TAC CCG CCA ATT - 3' 

CAG ATC TGC ATG CTC GAG CTC TAG ATA 
TCG ATG CTA GCG CCC CAT GGA TCC - 3 ' 

AGG CCA TTG CGG CCG CAG TAT GCA AAA 
AAA AGC CCG CTC ATT AGG CGG GCT - 3 • 

*K*b»TpGP2&fHR-t-S 0 
[0 13 61 

5' CCC CTC CCC CCA ATC CCC A 3' 
5' CTA GTG GCC ATT GCG GCC A 3' 
P GP2fi MiulWtti SpelfHHfc^rflt-K^tufcia^JcD Sfi 

R. pRK3 I^^A^i)— 3 ' ) 0>1fM 

[0 13 7] Petterssonb(1990), Nature, 344, 165-1 

3' 
3' 



sfcsKy y ^*-^.t?o w<7j>^^5: puc m& 

7 7 7. % KfcJfc^TJfclRWfta tf--C3S>5pBR322(CtU* 
-T § (pGP I |**»|»i*Xi<Biff < I-PBR322 n tfHRMSW 

g-7-<bffigB*Ky y V#~i0l»fc»A<5*tfc* tr P Aft$fc 
<0'#jj%tu#?- ^ ^" [Christie, 6. E. h (1 

981). Proc. Natl. Acad. ScL USA] tUtP* 

t K «fc 0 , «5tt^»Arr>i-|cB8«'t5»ttS:K 

^5-tt5 0 t'?** KPG2 ti, x]?y y ^--'t'mi&fln 

(OMRSMfc (sfi I) **A"*-S<t-5Jc:pCPi^6»**ih/ 
pGPl£r MlulfcSpoI-xNBfcU ^7.^^ K<OsI?y 

5' CAG GAT CCA GAT ATC AGT ACC TGA AAC AGG GCT TGC 
5' GAG CAT GCA CAG CAC CTC GAG CAC ACA CAG CCT TCC 



SHKoT, UGH 3'" ^^lh-HS^J£PCR*i 
«-£L££o - 5 U-Cje***ifc3' an//^>~«: 
3— 5— *<RDNA«rBa«HIi:SphrCS»K U BanM/Sp 
hlT^r^tl*Acp(iP24 1 (-^^--^^UTpKE3 (7 ^ h 
x^yf»3' ) 

£ft/i 2 UJL±coWf;rS:»^fr"*>^:S CirU^O^n-^ 

[0138] *))z?yi# Virf- K GGA CTG TCT CCC TGT 
GTG ATG CTT TTG ATG TCT GGG GCCAAG£r<£o*T\ 
(DfcfJ-tr^Vi/f t?6. 3 kbBamhl /Hindi II KW'f 
IMaisuda 6(1988), EMBO J. , 7, 1047-1051 :Kavetech 
£><1981), Cell, 27, 583-591] $: b h y y ^DNA7>T ^ 

[0139] t!J^^ UsJ-f 1 K CAC CAA GIT GAC CTG 
CCT GGT CAC AGA CCTGAC CAC CTATGA £&L*?T^ 



t>Rtt«D10 kb Hindm/BaiBHi: HrK* (Yasui$>(1989), 
Eur. J. InmunoK, 19, 1399-1403 ] SrPflSiC^LKi" 

[0 14 0] 7D -rft L"C * v — XpMUM»A»fr (p» 
UMttx mK-^^ VV1/M;^^W^K:CCT GTG GAC 

CAC CGC CTC CAC CTT CAT CGT CCT CTT CCT CCT 
ott AUNA7-T :/7y—i&*&Hi*$ftfc4 kb Ec 

oRI/HindIII»>i-T*)5) ^«ot» 3' 1.5 kbB 
amHI WW-S:RI«fcWiL, * UTpUC19 

y^-t"5„ pCPl4rBamIlU Bglil-CiHfbLfcft, 7"!> 

->»r /u* y 7 r * --tf-cftaw-s* 

[0141] Mi4^bOWffr(a)*sJ;T/(b)Srm»iBjIipG 

/Bgi i Tffi^tc J: 9 * ft 5 £ 5 l-S^titf: 
«r.l|MII1-5o *tL*rp*Ui A**f6<Hl5*!H). pSIUfcBa 
mlllTMftU, .Hl4^e>^»fr(C)fc#A-r«* HindO I 
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pGPl ^BamHI £ Hindi 1 1 -?*8ffc U & I ^7* * ->»r yl^ 

**tfcHM©» i «-(b)i3 < tlW|14©(c)fc % BamHI/Hindl 
1 1 tWr LfepCPl * * » S 6 Hindi 1 1 m<t 

K+S12 kb If A»r^fe^t?pCX)Nl £#<5 C 
[0 14 2] pHIGl KotIBttfc.t!?R(afSftfc#y 

y>*-wc Sfil3 / mLt Spol5 , awftt^M-sis k 

5 5. pCONI tt J 12 kb ffiASrtf<D7/£§tf 

E . y 1 WcD ^ n - > ^ (pKEG2) 

t h y-1 .««O^D— =^^ttBi6tJS5jE^ p 

5' TCA GCC ACG AAG ACT CTG AGG 
TCA AGT TCA ACT GGT ACG TGG 



7.7 kb Hindlll-BglllBfW mie^omftM) £Hind 
1 1 1/B6 1 1 1 rW» S ft&pRE3 ^ir^D-rLy^t "CpREG 

1 £rft-£hh£ :i ±»fc©5.3 kb HindlllWrfl' (Bl8*©W. 
Jt(b)) $rHindni^fb pREGl+U^ a — - t TpREG 

2 *ft*M-5» 

[0 14 6] BamHI/SpoI MffcfcJ; 0 

~hi£ \stzrf*7* % KpH.tGi ttt h j ir^^i yhi:C^ 

^trh^^x^^SrJBflW-Sfc*^ p higi fcsfil 
"CSHfcLfc «»15) t ^7** KpRK62 t SfilTMfk 

#tfl3.5 kb ttAK/rfc»fc, **tfe©EMfc*|SU 

31.5 kb »A»^-±(CLt h J-fe^^K t FCmZE* 
Wfc thCyl ft****,*!*?* h3' i^vf 
-g^'O^ti^y* ^ KpHIG3' ^ffgLf; (1217) 0 



[0 14 3J ?aiwMrafta986). Proc. Natl. Acad. Sc 
i. USA, 86, 2l52-2l56fS, ffl]£^tCf$#fttfcfflBS<* 

a*«»LT^*,. 4k6«E>ttJKtt. 3' BamHI&fe^ 5 

4*ifcfe»»LTV%« fc Sot, WfiW*Jh/CV*fcl* 

fc**f y*«*£fl*4**u*. tot-tto' 5.3 k 
b UindIIIifW«fR:4i*v5 [Ellison, J.W. 6(1982), 
Nucleic Acids Ros. , 10, 4071-4079 ] s Takahashi ' 
6(1982), Cell, 29, 671-679 £ ajfftfaS*^ 

fcfcfcfcbT** 9, £ WRX 1 7. 7 kb 
Hiodril-BariJI *r^fc*6fcJk** h^i/^s; 

[0 3 4 4) y-l^gL^^y^ (CH3) 
tife5^'I^^Wht{Eot, y-1' 

[0 14 5] 



3' 



[0 14 7] pCOM *: SfiIT»ffcU *LTpREG2£rSf 

t J*C#*i3j;tffc KCy l«ra-K-*"53»J-t^pC>h 

*S KpCON (H17) tt. thC/i, thy 1 

3/ h3' S!!«4r#+5 26 kbcO Notl/Spel 

flAW****-*"*. 

9-^6©77^n-yt, ^OHtflneiBn (y. r 

chihara 6(1988), RMBO J. , 7,4141-4150 J 
[0 1 4 8] 

M: 2] 



DXPl: 



DXP4; 



DM4 : 



- TGG TAT TAC TAT GGT TCG GGG AGT TAT TAT 
AAC CAC AGT CTC - 3 1 

- GCC TGA AAT GGA GCC TCA GGG CAC AGT GGG 
CAC GGA CAC TGT - 3 ,« 



5' - GCA GGG AGG ACA TGT TTA GGA TCT GAG GCC 
GCA CCT GAC ACC - 3* 

sty =f uxpi *ttoTrass*bfc:7r--$^D-i,* K4*£&3.2 kb xbaiK^ (ms+a>m(c)*im* 

b, DLR1.DXP1, DXP' l*S«fcWAl**05.2 kb XholBr * c 

Mr iai*+<omKih))iimt* a *!>=r DXP4 [0 14 9] Bi8f ^KM-(b), (c)ft,tWd)tlS*u 

TWJ££ftfc77— ^n-^fc, DXR4,DA4 t$J:0«D pGP10XbaI/XhoI«B&^^^ >>/ LT, 10. 6 kb 
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ffiA^r#ft$t?pHlG2 fcjfftfc&UfcS. 
[oi 5 0J c:eo^D-^v^iiBttWWft>nSn * 

■f . 1318(05. 2 kbWtf(b) iBl8©2. 2kb»f>i*(d) fe-jf^ 

^-V&Sfc 5.2 kb J8*tf2. 2kb#A8Wt*JB^T** 
y-^V^1-5o 5.2 kb*5J:tf2.2 kb»A»«-C©«» 

J; t> #.A*«>5 4 .TE 1 1 *A*l*l-?5. 2 kb#AHf^-*rfiTi"-&e 
ft i^CES 184)3.2 kb Xba I Srtfft, Writ (b) 4 (d) 4r£ 
t^O'FfSJ^* 5 F+K^ p~~y;/UpHlG2ft?g$ 



[0152] SiS^J^tbTt^VWir^^h^WIR* 

*ft»5ciEM«r»«£'t5«5 5 ( , ^0^3.0 kbVir^ 
v h AW «rpGB20> <# JJ V y% - rf> 
L> pVHlft^$-£L&2 c 

[0 15 3] pVHlft Sfil WfctutfilWi'fcpH 
IG2 CO SfilttV-lC^P--— V^LT pHl'GS' fcflsSW 
£, pHTG2 m)^^^<^ft^t?<£-T\ *k/4LA: p 

>^bft^t? a pHIG5 ^i-&*tl5^A^i'Wy-^X 
fcfc, I0.6kb +V^*:/h#AWJV<0lM' XT-feS,, N 
o l 1 4 Spe I t? (OHWb J; 9 PHIC5 rt> b <£>*f AITrit * W "9 
t±H% J , C^fcWCyl ir^Vhft&tf pHIG3' 
ft Spelt NotI -CSHflsU *LT±«Kfl)i7s> h3' 
.-O/N^f-.^^tf 3kb»f^Sr*.«i'Sc **v6^2 
Wrfr * - ttffc: LT . Not l -C «ft 4 ft-fcpGPl * fcSfiht: 

©fiMBMfc Jirr/pt^K Cm* C y *5 *X*7 v b3' 
rc^v^?-- fc$tfpH]:G*#*tt"3o wOjspAW^co^ 

flft<D»T*«*Lfc* 3 tw, pHiG<offlA»rM'tt*--«0V'fe 
ft<£ffl*f-5 i:*tJ43~45 kb £ £>#A»r 

xt** s^*? k^*--^ 



i iSBffci^-^ 3' Spe Ij»ffi*Wt"5#!J 

fc#!J D Not 

H. S«/hS(E?-B(0fl4t 

[0 15 1] Nowkirk ^(1988), J. Clin. Invest., 8 

I, 151.1-15.18 (O^zfD K-vt^*h6Vt^ 
V h t L -CH« $ *xfc t> © left a £ ffifc^ij 5 ft t V >ft 

-GAT CCT GGT TTA GIT AAA GAG 
GAT TTT ATr CAC CCC TGT GTC-3' 

[0 1 54] t h J-b^^^b4r-fttJP6.3 kb BamHl/Hi 
ndlllWfr ffll4*«W$r»):i) ft, ftwr 

5' GAT CCA AGC AGT 3' 

5' CTA GAC TCC TTG 3' 

5' CGC GTC GAA CTA 3' 

5' AGC TTA GTT CGA 3' 

[0 15 5] KSrpHIGS' 0 4 

V, D*5«fc^J-b^>> h«.-fttf„ pVHI**&o*-V-fe 
^^^^iSSffifchrJSB*, r^»AWr>T-«>*><Xttttl7 k 
b +2 kh-e*>5o.r©WAWJi*«r»(IIL, ^Ltt h 
J, Cm, y 1*3*0*9 ? 1*3' xv/n>"*>— Sl^J^^tf 
PHIG3 7 ^fe(0»A»r>i-i«L*^*3if:-6o "WWAWrfr 
ii:, 20WDNA llrfl'©Bl«ft6.3 kb^ffiW^^!^^ 

At-* t * t»rt*isfia*x.*jBr 9 , pHiG^i^^^H 

[0 15 6] r<0T^B-^Hfl£«:rtT*»j4Six5 V9 

^-^V-te^^^htrpHICS 7 4t(-ft^a 
tHtto 9 Kl, (D*K5tV/ty/^0MA, (2)y/^l)NA 

y |. w<- Mi -ft a - K1-5DNAO±|^*ix§#JS: 
wvt^y h^pHiG2co sfiiSMWc^ci— -y^UX 
pHIGS' VN &fl«"t"5 0 *v^Hl40J-lr^Vfrr>i-. 
(a) ft phiS' ^l-^t3-^y^L, *LTl*A»rjt 
:«Aiit(t, pHIG3' ^^*HtUfe» 
AWr«-±»w^*Jx5' J-fe^> h k&Vft* J > 

»CQD1r^^^h, Cm®*, Cyl«« (<fe-Ct hltj 
*) ifeW^ybS' 3iy/NXih"fti^Jft=>-Ki-S h 
7 yxi/*y%fk$Li-%z 
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-£*t£>eD»?JV&, KpHIG (£fctt4t<v-fc 

^ y h£r£££^pHIGO£?e) w»K?foiHf ASrAi t 

tr4tf«*5„ **ife«>BMfc»± % 9Hk«|5 (H) <qe* 
[0 15 7] 

imam e ] e«/>jg^F-fecofiqK 

A. pEiilOflsJR 

pE#«iofHBttH2it»*S*ta. *y=r:5' auras 

GAG TGA GGC TCT CTC ATA CCC TAT TCA GAA CTG ACTS' 
SrttoT^r— ^^o-^»?>678bp« Xbal-EooRl #r 
Jt Q.Banerji L (1983), Cell, 33, 729 740 ) 

[0 1 5 8J ZWEumft&s EaoRlWSLO^nt^ay 

3' K^^V-y— (K. Meyer fc(1989), (SMBO 
J., 8, 1959-1964) 0 v^^^dW^HiC ^> 

ttTWjeV*. ^Dx.T, Wl|^tt^5r^«Hj-CM3: 

[0 15 9] ro/hSBtKT-lKl*4o©^lB>5-^fef^B 

(a) t * ^jjte^j* t (omm\c j;Hhc«x^y> 

3' b b3i>/N^-y— 4fc-&tfi6 kb SmalWfJV (£320* 
<0IBflr(a)) ; 

(b) 5 OOJ-fe^i/h^tofcatrS' kb SmaTBf 
Jt (M20*OBfii-(b)) ; (c) P EMl3^€>*«Sixfcvi> 

AT^(d) v-fc ^> > h MrtrBW* 
[0 16 0] r^ffij$^l6DES|Si«»CCOifi»5Tfe<5 tf 

^DNASrSmal-ciifkU, m^*gtjic:J; 9 r#*~x± 

TSHSr*. W«fc, t MttftPNA* BamHITjMsU 



I 0 1 6 1 ] 16 kb BamHI XholVMitZH X 

jtDKA2Ky>7— tf-e«a**trt^9^y fix ir (st 

ratagene, La Jolle, California) * 0 _ 

Z 0 16 kb Snal H^OiS3»r4SinaI affiS:eJ«f 5^Xh 

[0 1 6 2] 11 kb SanEII itf>£ s ^n-^^^ c s 

ainlUT^Lfr^A^KMBUCStratagene.U .Jolla, Cal 
ifornia) *\*\Z9 ^ > ^i~£ t: 

[0 1 6 3] #9>f^y-^6©^D-^tr, o «; 4^ 

* JW&*y : 5* GAA CTG TCG CTG CAC CAT CTG TCT TCA 

TCT TCC CGC CAT CTG 3* tflV^lBEtS. 

[0 16 4] C*^ SnrfafcBWrt-SiJKi, 16KBXh 

ol ffi*ABfit^)ChoIT«JBr*tv^pB«l 

[0 16 5] IBCcttTOty^^l/WKM^ 

T X KMBLO/BamHl ^7 y *-*R3t U El20cD8r/5* 
(d)iC*B^Sllkb*n-> 5kb Smal»rtf 

(fB20©«Jt(b» tl^n-n^L, fcv^ Smal 
TffiffcStvfcpKapi ♦ fcffA+S. EUvfrfao J ir;/ 

7*5; K£pKap2 t^TS* 

[0 16 6] l*fctt«fc*0VK-fe^^h4rp 
K«p2 co Mlul +'{;t^^p — y^t, t hVKir^ 

tffc hE|ia:w^*" KpKapH 
£&lfLfc5 c pKapM fcMotl TSfttSiitcj;^ 

^ c 

11 kb BamHIBfJt (H20cOir>i-(d)) S:, ^r03' 5^^i 
SFi I«WftOA'ClR]< BamHITiH-fbSttfe pGPl 

*fc^p-=^+6 D ftDfc^x* KffcpIAPintt 
pKAPint ^^BamHT^lt Spol SHffi4<0fS 

o*y y i"*~^i*tz\itimo>v k±'/* > y^m 

ALrpKaprrV$:^Kf*^ c pKapllVC3»AIWitfcN6t I*C 

waMkte±o«9wu *Lr««-*-a. pKnp2^&^ 

WAUfjTSrNot I -C©»<kfcJ:9«J9fflU «f»-t*So 
**t&O2WffC0#*tt, P KapHVd»e>^»f>T*^, pKap2^ 

bw&ivsffAisrfrt'H^ijxss kb smai mntmn 

tf)\£ftm-Ch% J ic -fc ^ > j, ^trokbCODNAffi^J^ 

f>to^AK>J'^, ^ ^S^f^j:^^ ^ y v; x y 
HS*t5t«HjB»AL'C, Vic, J K*3£t*C*4:=i 

d. eel j 4#j&vk fflKttjr 4 ©wprnAic 
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4ieo*n<*«Vic««>f«-fcftsHU HMH-S. *ix 

'^ODKABrJtfr^?^^ KpKap2*fcl*:/7;*S KpKapH 
©»«Not I »Ji'iFll$ftA*'** |iiimtA*ixfcDMA 

^i?*^y^Ik*(Z)-WJ4 % pKap2 ££lSpKapH 

tt'&mm 6 (b) ^SE^to^ufc^ftwt hK&m 

[0167] 

7 ] ftft^o y i; > K «fUtiRiF«)niB«dn 

art^t?*Si:^5 *35ict>)to&»*> *>1\ fc£ l off 



A. ."'.^McDNA 

«*S«^%"IgM***1-5*©IIBJft*«r, TfiV /$ RNA 

■C--*«cDNASr*l* U # y * ? - S tvu h 

7 ^ * •=? — fefto -C3' G m&*W)W 

ir £ o * V ^ C W It b tifc- *«cDNA «rfiJK U 

5' - GAG GTA CAC TEA CAT ACT GGC ATC CCC CCC CCC C 
CC -3 ; *ttofc£r.«t&fifc (DNA#y *5~tf»# 

[0 I 6 8] H** cDKAfeDUBU m&ZtlZft&f 
n^y v4H : W1i^t«5«t3--K1-5»R?iA0?5 / * 

B. ffift 

A»(CtE«Sn-fcr*«cDNA«:fttt^U«), *£D^-y=f 



-GTA CCC CAT ATC AGC TGG ATG AAG TCA TCA CAT 
GGC GGG AAG ATG AAG ACA GAT GGT GCA - 3' 



ho 

[0 16 9] :©^5>f-7Hls K«***0£tftt£ 

K»RW*K!iRI (TCATCA GAT (JGC GGG AAG ATG AAG ACA 
GAT GGT GCA) *WaSrfcUl^J* StlSDNA 4K<DPCR *li 
motzVxD-f? 4 v-t LXm O^t #T$ 
KM (GTA CGC CAT ATCAGC TGG ATG AAG) 4r<£t*o w<9 
EM*, »62o©^-y =f>c^ v^K^y^-^-- : 
5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 * 
5' -GTA CGC CAT ATC AGC TGG ATG AAG - 3 7 

[0 1 7 0] PCR Wk*MtWft*VMffiMh\z.& 0 
K : 

5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 

[0171] Jfcvv^ »KM<Dft#J0>42# ^ K4r 

$42*^ u^Klr^^h*. ^Wy/^ti"^ 
[0 17 2] ig»«|l»**»blWiU*L"C«iMK*Jj: 



[0 17 3] »^TIe*ajWJBl*d^j<01)NAfc Snal *J 

- k-t* y cw^+^^^^^ifiEu^v^fc 

I^CXBamilt.EcoRI *fc*tXho I) SrftJP U -^bT^ 
y ^-WK-CWBTr tTBanHl, EcoRI SfclJXbo 
I *«S^^1"5DNA»f;V*^X.5 0 RV^-ClkTOA*r^o 

^fcl^y-^^FIX^Stratagene, La Jol lu, Cal ifornia) 

oX, V-fe^y K**^o-^«riMW-5 0 
-»&»6>0NA 4r*»L, -tLTpKaplO^y y WJ~rf 

[0 17 4] 
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5' -GTA CGC CAT ATC AGC TGG ATG AAG ACA GGA GAC 

GGC GAA AAG GGT TGG GGC GGA TGC - 3' 



[0 17 6] Z<D794v-n % Atfi«Mr«flDjettfl^ 
fc#»W4EHI (ACAGGA GAC GAG GGG GAA AAG GGT TGC 
GGC GGA TGC )*OT£«ffcfc*rt*tiSDKA«C0PCR 19 

Id#i (GTA CGCCAT ATC ACC TGC ATG AAG) fc^fr. 

5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 
S' -GTA CTC CAT ATC AGC TGG ATG AAG - 3 ' 
£^oTPCIUC<fc9i#^L^£ a . 
1 0 1 7 7 ] hcr •** JtfcSSJWry/MBfttiattfj:^ 9 

K : 

5' -GAG GTA CAC TGA CAT ACT CGC ATG - 3 7 
[0 1 7 8J R^T, ^E^J<D&^42^^^^KSr 

tfvt/o* h*r. 32 P aWLfcAs-^-psr^u 

(0 18 0] *^-eig^«LSBte^b<7> !>NA«r Wl.iT& 

«Wt«r.HIuI*fctt Spel fc«ft+5. &V^8fcDNA4r 

5Vt^> h 6DNA^rit^^Pi^^^7^ 
- KpGPlf^iSS^n-nv^-s^ ^x--^y n — :/ 

*<0#A»r/t* Mlur "CSfcldtMIuI/Spel TWIft$tl 

tzyyx* KpcoN2 MMc-^-y^ - ^^ a„ &cfc 

^0— >£rpRMGH t^4r^ 0 
[0 1 8 1 I 

stra?>(l989), Nature, 342,435-438) £>f*J&J£v 



<^5-jasiiaicEs^iia^w;i-5 £ 5 fc«L&<DEsiMSfc 

d embryonic stem cells : a practical approach, E. 
J. Robertson ffi , IRL Press, Washington, D. C , 1989) 

[0 18 2] IiJt^>fi^L», JoTJt 
WW*. 

[0183] -/7^ ? KpGPlSriMHa:^ ^ i^r-i? 
* - HpGPldl£#£ a Scwc^©^** KSH&oTt^ 

[oi84] ^mmommmmzmmm 

5' -GGT CTA TGA TAG TGT GAC TAC TTT GAC TAC 
TGG GGC CAA GGC - 3' 

[o i8 5] fmv77~&*x2~is&btom$ii±m 

A* 6, Z.nfv—ft'^'?}) ^X«3 .5 kb KpnT 
Ecoftl C^rr/i-Sr Kpnl/EcoRI T 

»flS**ifcpGPldl«f>|c^^n-sv^L^9^5 KpM 
KOI «r»«itL»a. *©J:5fcLT, ttftitftaftffl 

^^^9>f^^**;^r-^(TlO»C-T' OL Cap 
ecchi (1989), Science, 244. 1288-1292) £l)iBH' 
5 0 T/7*S KpGEM7(KJl) (M.A. Rudnicki, 3/15/89) 
4rHindlIITWfcU tit DMA po1 ICD^ ?JBT# 
«8Sr¥»fb1*S. fc^T&DNA SrEcoRI TrSftLTpCKN 
eaRfJir$:4WU &tf>;*y U^f- p : 

5' -AATTCATG- 3' 

tr7^-tU«ot, Sphl/ ^elTMaWTrSnfcp 
MK01 ■Ffc^o-:^^-^ 

[0 18 6] £Cfc:/?*s K*pMK02 t^A^So C 

T, Neo 8H*^»->|c^»t5fflraffl»*a*(?!)»i«fc 
f^.h*1i:Swi:^-C^S CM. Capecchi (1989), Scienc 
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e, 244, 1288-1292) 0 Ztl\t1k<D& *) lULTfTtoJl 
£ 0 pGEU7(TK) (M.A. Rudnicki) (DEcoRI- KindTIIPGKT 

^ K : 

5' -AATTGTAC- 3' 

5' -AGCTGTAO 3' 

Sr^o'C pMK02<9 Kpnl8WSr.K^n-n^^-t-<5„ 

[0 18 7] «K»*i^tt:a^4rKirifti.h5-arSA: 
£>C ^Wffi^|(rffi|sl-Cfc5DNAO^ir^^ ^ h&#>£ 

fcfcftftrfS.., TfEC C u »J*W* y ^ K . 
5' —GCA ICC TGG AAG GTT CAG ATG MT ACC 

TO TAT GCA AAA TCC- 3' 

t/M':/}) kb EcoRI »rJV4:4fc$„ 

[0 18 8] Cm » — K-^ y:/£r^?>r<£)i2 kb 8t 
it, 5' EcoRI*«Sr'StrKI8f>i'«* J RWtt*> 

LTpMK03 (OEcoRl ^tW^^ n -^^^-t*5 0 * 

K*nMK04 irifo^-f^ 
[0 18 9] pMK04 om^mft&XoUXomik\z£*)%L 

«PljB»A.#^n->'**»U Zjilstrafe(I989), Na 
turo, 342, 435-438 fc«fc 9 «B*Sftfc« 9 Ji fcifrv 

[0190] 

[0191] ^»>x»a**«rffi|si|jc:jB^t)») 

V V^5»c*U<>6DNAIia^lSrfPRi-6 0 

[0192] ^7^^ FpGEM7(TK)Sal (M.A. Rudnicki, 
Whitehead Institute) J&*5>2 kb BaraHI -EcoRI f-^i? 

5' -AATTTTG- 3' 

Srtto-C, BaraHI/ Sfin?fB{bS*vfcpGPl'f «C^^^ * 
[0 1 9 3] Acopffflco«W«J*lcffiR&E. 

5' - GGC TGA TGC TGC ACC AAC TGT ATC CAT 
CTT CCC ACC ATC CAG - 3' 

[0 19 4] BttflO^d — ^feDNA S*HU 
o-MK3 ^n-^fc/^^y ^-rX1-^2.3kb BgllllSUt 

[P.S. Neumaior J3J:TJK B.G.ZachauU983). Nucl. Ac 
ids Res., U, 3631-3656 ) <HJK3 



5' -CAT TCT GGG TAT GAA GAG CCC ACG TAT 

CAA AGG TTA CAT TAG - 3' 

-W2.3 kb "BglllBr^tr, matin 3' 5 v 

J: 3 ^> BajnHI^tflfcSftfcpKKOl 

[0195] ^y =fx* va-f- Ko-mkc t^y'y y>r 

Xi"*>4 kb Sphl-Hpal l>NA®r/t Rfttt 7 7^^-- 
»£>l£Bfi U -t LTEcoRI/SphITi1HfbSftfc:/7 * 

K&PKK03 ktii&tZo 

[0 1 9 6] pGEM7(KJl)Sal (II. A. Rudnicki, 3/15/89) 
(D2 kb Sail -EcoRI Brjt*r*WU, yW-Ttr-f*- 
^ot^7 7? KpKKOS 0?Bfi8HIiasW:>f»IC-»J-y^n — 

K : 

5' -CAGCGOGC- 3' 

5' -CATCGCGCGCTG- 3' 

5' -AATTGCGCGCTG- 3' 

<0«&*fc2 kb Sail- EcoRI WffU^^L^^^t 
\Z£oXftt>hZo *V^CtDaHS»^««rSf*BssllII 
-CffiftU tL-CBssHIIT»ffHbS*xfc^9^^ KpKK03 

So pKK04 <?>#*AiSTJt& NotiT£>$te*rJ:9¥«U 

Jft^(4:^ n-^fcJMIILZjilstraC> (1989), Nature, 34 
2, 435-438Kli:9Ba«S*tfcJB9^Cjc 4tfc-v 

[0197] 

r ©sawn, (es> fflfia«f^©*araaift*i2: s 

[0198]m J K&&*hCK±4r*lsh£.R 
- * -neo t' J: 9 fit * « x h WX V ^ ^ 9 x k i&fcTM 

^"7^ ^ KpGEM7(KJl) (M. A. Rudnicki, Whitehead Inst 
1tute)tt, ^P-^V^^^-pGEM-72f(+) ^cDV^/ 
X#*zk^y-feV~h If (pgK) ^n*— CXb 

a 1/1/ Taq I Bf>i' ; Adra, C. K. f> (1987) , Gene, 60, 6 
5-74] ^te'WTCs h7^7x^/ bilxmM 
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5' -CGC TGA TGC TGC ACC AAC TGT 

ATC CAT CTT CCC ACC ATC CAG-3' 

5' -CTC ACG TTC GCT CCC ACC 

AAC CTC CAC CTC AAA CCT AAC- 3' 



. «Jt4:Hi»U *ft&Bgin/SaclT?ri!Kfc£HfcpGBf<KJ 
1) *Ki^ a - =i ^ U .75** KpJWHB'fcfE 
Kb*: (H2Sb) . J K®m 5 ' KJk£i. 2 kb EcoRl 
/Sph I Wr>i'^HH£77~- i^n — y^6VSIELfc 0 d 
OKIi'O Sph I mtiZ Sph I/Xba 1/ Bglll/EcoRI 

I-CiWb**lfc P.NE0-K3' IdjUS-tirLft, pNE0-K5' 3 

[02 0 1] jfci,vx\ jjansour b [(1988) .Nature, 33 
6,348-352) lcj:oi3«d5nfcJ:5fcu-c» *mm»Z. 

tfc^-^/V^^^W^aiSV) 7^5 i?J^#7— i?(TlO 
•fi**rt»fc. 7*7 A 5 KpGEM7 (TK) (M.A. Rudnick 
i)*»6HSV TIJ-fcy hfrfcfc. to**,, Hi. P GEM7 

a?!) Tf*=/Wt«13!(lir izX n BWS^h-fcflsv TK 
•fi^O«3iiaj|«rfttf. pGEM7(nt)© EcoRIgBfc Bum 
HHWtC^XU *L-CTK#-by BamM/Bindin 
Wiftt L-ceJDtllU pGPlb t J }i-77'^ci"=>^LT 

■£tf, pNEO-KS'a'iS^O? XhoI»f;i'4rpGPlb-TK*ir}fA 
U ^W^^-j/C Kl (025d) fcflsJJLfc. J/CKI 

*KMfcttS!tt£*lfc»9K. [Robertson, E. J. (1987) 
Teratocarcinomns andKmbryonic Stem Cells: A Practi 
eal Approach, E. J. Robertsonjg (Oxford: I RL Press), 

71-1 12jan . #8l±*?§8:fcSNL76/7 £fitfHjiag [McM 
ahon, A.P. feit/Bradly, A. (1990)Cell, 62, 1073-10 
85 ) ±-CAB-]»iaSriB»S*fc. 

[0 2 0 2] KfTOStt"^*- J/C Kl* NotlTrflfc 



ffl*. G418 (200 «(!/iil©iS«») fc«tO! FIAU (0.5 
*•» *«WMrWnu 10—11 ju-.tt OKMHtt * a - 

u hy7-i/>*aja 

[0203] 7-T^7ny K^T-JJ^-fef— > a >|j: 
*9MM#*f£?To7t e 3E«rojn< (Uird, P.W. 6(19 
91), Nucl. Acids Ros.. 19] ^ D-^tf^DNA 

MeM<D8O0 bp EcoRI/XbalWrK ^^tgeSLfc. £ 

<o^~-^\m!kiWk^m\^'i.i kb xboinr^CV 

<fcUWtt.-<* ^-2:ftinMmA.dti.^iftfi-7-JS+«>4WR 
»l.8 kh^VKSrfcWLfc (025a fcitfe fr#Hoc 
t) o ■HVj'Djr h^Sflc^ijTs^y-^^^ufc 3 . 
38««)G418*IJ:OTIAB«tt^n-^©5%, 4 0©^n 
-i'^<c , S<STmT»ffifi5(«l*x.S:>)rt-l.8 kb Xbal/^ 
> KSr*l,*:. oW^tj— Belli, 

SacIJS it* PstiPsBT-tHft r *ti£iBC-7-03 P 

fc. bp KxoRI/XbttljrrJ1-&/Hl^-CK£1-3 

S±®0?«(O Bo III, Sacl»J:VPstliH<k*^-ttt 
«W.l. 5.4fcj;0!7 kboWrJttr^L. -*««i4*t 
fc * W&afe^oflrtEjt^ivyjia. 4, 7. 5*S J:W5. 7 kb 

t) . XbaI}8ftfelrj;!?ftrtl$nfc4o05Ra«:^n-- 

ffl^©Be)II. Saol*}J:V PstliiaKBfrW^L^, 
^StStft $ tilt k «4r^rt*5 * oft-® 

*>«>»T*SV»Lfc4o«)«ttShfcBS^B-vt % ffi 
«Oto< C Bradley, A. (1987), Teratocarcinoaas and 
Embryonic StenCells: A Practical Approach, E. J. K 
obertson {g (Oxford: IRLPress), 113-151 K) C57B1/ 

£%t**y-?$xitti8t+Zo SV^C57Bl/6Jj¥^±»C 
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X9s **?w&&t\Wb\zm&*&* mmmfoim 

IMi»T*5©T, JJfeW**-?&C57BlVejfc#ffi*-£, 

[0 2 0 4] 

c0ffl|p1iSL*^^ J: *? rtliHfta« J V 
*-&u*sr*T*>5. 

J H4 WRtt* U ^ l^**" K^p : 5' -ACT AT 
G CTA TCG ACT ACT GGG GTC AAG GAA COT CAG TCA CCG 
- 3' 03 ES IM&ft (Gassier Ml 986), Pr 

oc. Nail. Acad. Sci. U.S.A. , 83,9065-9069 ) A>b9 

£tr*£*8*ieai (H26a) **WSLfc. 
[0 2 0 5] JH ««|C&-S3. 5 kb^y A Sac I /Still 

/Smai -Cfflt S ttfcpucl8^ (-^^ ? n y ^ Lit, 
dtCfc-T"?* ^ K£puc18 JH i^^t^o ^y^% K 
pGGM7(KJl>3&*fe, h7^7x^ h S*VfcBS*H8!W«ffll 

pgemt (KjD tymLn&um&*fti&y 

ftMZtoX SallttfifcfcXJEU -tbT Xbal/SallT 

neoBr^tOHiBSr DNA polIS)^ W £»^<0ffifllfc«fc 9 
¥»*MHtU puci8 JH O NaBiaSffi^l^^^n- 
~y/U '/y^% K pud 8 JH -neo (B)26b) ftf^jH 

[0 2 0 6] flFMt** ^7** K 

pfiP1h (D»8jt*|£|J:*?V^fTofc 0 pfiPlh .$r(MfSi»ft Not: 

K : 5' -GGC CGC TCG ACG ATA GCC TCG AGG CTA TAA A 
TC TAG AAG AAT TCC AGC AAA GOT TO GC- 3' bW& . 

[0 2 0 8] Mansour g> [(1988) Nature, 336, 3-18-35 



^A^rM*"* (HSV) tf (TK)SfcHf-* 

flf&fc* -fym. KpGEM(TK)j&*feEcoRI fcHindllTT© 
fflffciCj: »?HSV TKftte r COTK DNAWfJi*$rpGMT 

©EcoRI »(fc'i Hindi 1 1 TO. fc<0|IB^^^n-^y^ 
U -/y*^ KpGMT-TK (13126c) btfrMLfZo 

[0209] mmM\zm-&im*#m&w**w& 

(0DNAWPRte}Bftj3J:i5 XbalWW^W^jr i 0 . JI 
«tt£cD5' fcttH^S5.9 kb^/AXbal/XholWJt*: 
ftWLfco H26ai26W!:^SJvSJ:5^ r»XbaI*Mfc 

~yrf^P--Wfcy/A&^^ 
5Vr---^SWl^*b»***v5» Xbal/Xho 
it?#!{l:*nfcpGKr-TK Wii^^n^^y^U yy 
x% K pGMT-TK- JH 5' «»26d) L/c, 

[0210] fwoMsn^ noo m&t-#*vw& 

i-5^/ixiii^lJ^r1^tfpucl8 JH -neod>(>4)3 kb EcoRI. 

J H 5' COXhoTWW;c^-/^P-^V^Lf^ 

JHK01 (H26e) tt, JH »e-7«*rBW!t" 6 
6.9 kb<04Vi>«#l4:£*. neo »fig + A* tl 
JH ««^&i;2.3 kb^&t^fco H25f 

[02 i 1. ] 

*jr«llalE«Stlfcffl!3JC (Robertson, E. J. (1987) 
Ternto-carci.nowis and embryonic stem ceils: A Prac 
ticat Approach, K. J. RobortsonSg (Oxford: 1RL Pros 
s), 71-112K) , »8±^JSttftSNL76/7*»j||ll]a» [M 
cMahon, A. P. iOTradley, A. (1990) Cell, 62, 1073 
-1085 ) .h-CAB-lJBBSrWWft-frfcu 
[0 2 12] tt^JStt'*?**- JHK01 Z .Not I TIB 
fcU; ^LTK«e5nfc>Jife CHasty ( P.R.. b (1991) 
Nature, 350, 243-246] \Z& 9 AB-lJWSa^t-m u# ^ p 

OmmlBLiU 2-5 Xl# »B/JlILO**Tfl!L*Ujfc» 2 
4P$^1^^ G418 (200Bg/mlOjg«ififc») *J JOTIAU 
(0.5mM) ^i^iC^inU, 8 ~10BW^«9JK#]«att 

am 2»»K»rt, *tett«stffc. ftv^-c, #^ 
[021 a] -y-irv-ypy M^y ^>n?-v3^jc 

J:ODNA^rr*rff-=»fe. bE«^*u< (Uird, P.w. 5>(19 
91), Nucl. Acids Res., 19) ^o — y^^DKA 
U HindlTITWfcL, *LT*aH»yo-^fcLTBB2 
6f^>SSH5500 bp EcoRI/StuHSr^riffl^-CttJEL 
fc. ^oy , p--ytt«p*Sa<S-T-ff.+ fl5 2.3 kb Hindll 
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[02 14] 



1. pGPla 

KpBR322* EcoRIfc StylTififkU *Lt& 
caa gag ccc gcc taa tga gcg ggc ttt ttt 



ttg cat act gcg gcc get - 3' 
*U ^-43 5' - aat tag egg ccg cag tot gca aan oaa age 
ccg etc att agg egg get - 3' 

2. pGPlb 



*-y =r-47 

*y rf-43 



[0 2 15] KpGPlafc, #/>gJ»fttfa 

trpAJte-7- 1 * * f ■ S JMKSttfS 5/ ^ f Chr i 1 1 
C.E.& (1981) Proc. Natl. AcatL Sci. USA, 78,-1 

180] or«fc (T^tf^y^iMaa»^A^RK:BBL ' 

5' - ggc cgc aag ctt act get gga tec tta att 
aat cga tag tgn tct cga ggc - 3' 
5' - ggc cgc etc gag ate act ate gal taa tta 
agg ate cag cag taa get tgc - 3' 

[0 2 16] K pGPlbWU Noilly 9 g$ 3. 

*}) =f-44 5' - etc cag gat cca gat ate age ace tga aac 

agg get tgc - 3' 
#}) =f-47 5/ - ctc ^ cat gca cag gac ctg ^ ^ ftcn 

cag cct tec 3' 

Sr&oT, #y *7»mm&&&ffi\C£ *) 7 y nm 

tlersonfe (1990), Nature, 344, 165-168) «rffl«-frb 

[0 2 17] 4HB£A««r BamHIiSphlTffifLU *L 
T BamHI/SphIT^ft^^xfcpNN03(pNN03 li, JMfcJWil 
&<OWm&i Notl, BamHI.Ncol, Clal, EcoRV, Xba 
I, Sad, Xhol, Spbl, PscI.Dgin.EcoRI, Sinai, Kpn 
I. Hindin*3J:tfN'ot[fc*-t-5sKy VW-frgtt pUC 



fZ?7X$ KpRE3«r BaafllilUndlllTJBfcU tit 

I/HindIIITffift^^xfcpGPlb a-^>^t/c c 
fl-M::/?** KpGPe (827*,^^!) tt% ftfllfc^ 
* -ii^i-S - * LTftV ^ Not :I»fbfc J; 

[0218] 
[£ 1 J 
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AATIAGCggccgccx cgagat caexaicgattaavxaaggatccagat a " cage ac ct zaaacagggcttgdt c ac aaca 
tctcxctctgtctctcxcLctgtctcrct^ctctct^ 

c cccxccct reexcr. caca cacacacacacacacacacacacaccxgc cgagr: gacx cacr ctgtgcagggtxggccc 

tc^ggcacaxgcaaatggarccTirgrcccstgctgBJMMeatgtrtcreAt^ 

cxx^ccaccctgcacczgcagg^tcaccccacctggcwggstgacc^ 

ccccaacgg^ ga.cz.zx gaatx cagcgttfc cccatctat cgacacxgctggaatcx gacccr aggagggaaxgecaggag 

ataggcaaggxccaaacaccccagggaamicggagagacaggaaggct^ 

c exgaattec cggytaccaagcixgcGGCCG<^G7AXGCAAAAAAAAGCCCGCTC^ 

AXCCATCC^GTCCGCOUCTCCAGCACXCC^^ 

TCGTGCTCCTGTTXTrGAGGACCCGGCrAGGCTGGCGZXCTTGCCT^^ 

CCAACCTC^CCGACTCCTGCTGCAAAACCn^rGCGAC^^ 

^tnCTGGAXACGCGGAAGTCAGCGCCCTGCACCArrATGTXCCGGATCTGCA^ 

G^CACCTACAXCTGTATXAACGAAGCGCTGGCArXGACCCT 

AGrXGTTTACCCrCACAACGTTCCAGTAACCGGGCArGTTC^ 

CATCGGTATC^TTACCCCCATGAACAGAAATTCCCCCn'ACACGGAGGCAI^ 

TAACAXGGCCCGCTTTATCAGAAGCCAGACArTA^^ 

ACATCTGTGAATCGCTXCACGACCACTC^ 

CTCrG^CATGCAGCTCCCCKIA^ 

GTCAGCGGCTGTXGCCGGGTCTCG^C^CCAGCCAXSACCCAGXCACGXAGC 

TGCGG CATGAGAGCAGATTGT ACTGACAG TCCACCATA7GC GGTGTGAAAXACCCCACAGAXCCGT AAGGAGAAAA T ACC 
CCATCAGGCCCTClTCCCCTTCCTCGCrCACTGACTCGCT<XGCTCGW7CGTTCGGCTGCG<X 
TCWC%GGCGG7AATACGCTTAtCCACAGAATCAGGGG^ 
CAGGAACCG7AAAAAGGCCGCGTTGCTCCCGT7TXTCCATAGG 
•CAAGTCAGAGOTGGCGAAACCCGAO^CTATAAAGATACCAGGCGXTTCC^ 
GTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCrrrC^ 
TAGGTATCTCAGTTCGGIGTAGGtCGrrCGCTCCAAGCtGGGCrGTGTGCA 

CC77ATCCGGX AACTATCG7CTTGAG7CCAACC CGG7AAGACACGAC77ATCGCCACTGGCAGCAGC C^CXGGTAACAGG 
ATTAGCAGAGCGAGG7ATGTAGGCGGTC<:TACAGAGTTC 

ATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT^ 
CTGGrAGCCGTGGTTTriTTGrrTGCAAGCAGCAGAm 

TCTACGGGGTCTGACGCTCAGrGGAACGAAAACTCACGTTAAGGC^TTTTGGTCAT 

C7AGATCCTT7TAAA77AAAAAX GAAGXTTTAAAT CAATC7AAAGT AT ATA7G^G7 AAACX7GG7C7GACAG7TACCAA7 

GCTTAArCAGTGAGGCAGCTATCTCAGCGATCTGTCrATITCGTTCATCCATAGTTGCCTGA 

ACTACGATACGSGAGGGCTTACCATCIGGCCCCAGTGCTGCAArGATAC^ 

ATCAGCAATAAACCAGCCAGCCGGAAGGSCCCpiGCGCAGAAGTGGTCCTGCAAC 

ATTGTTGCCGGGAAGC7AGAGTMGXAGT7CGCCAG 

GTGTCACGCTCGTCGTTTGGTATGGCTrC^TTCAGCTCCGCnTCCCAACGA 

GTGCAAAAAAGCGGTl^GCTCCTXCGGXCCTCCGAI 

TGQCAGCACXGCAIAATTCTCTTACTGXCATGCCATCCGTAAGATGCTTTTCT 

TTCTGAGAATAGTCTATGCC^CGACCC^GTTGCTCITGCCCG^ 

TXTAAAAGXGCXCAXCATTGGAAAACCrTCTTCGGG^^ 

TGT AACCCACTCGT CCACCCAACTGAtttTTCAGCATCrrTXACTTTCACCAGCC TTTCTGC GTGAC CAX^AACACGAXCG 

CUU^TGCCGCAAAAAAGGCAXXAAGGGCGACACGGAAATGTTGAATACTCATACTCITCC i i a i iCAATATXATTGAAG 

CATXTAXCAGGGTrATTGXCTCAXGAGCGGATACATATlTGAArGTATXTAGAAAAAr 

CATXTCCCCGAAAAGTCKCACCTGACGXCTAAGAAACCATTATTATCXTGACAT 

AGGCCCXTTCGTCTTCAAG 



* 1 ■ <9 9 -pGPeOKfll 

R. IgMtftSi-S/haiK^ffib^^^*^ pT.GM1.c0 

\m 

yy^js^s? p — x RMBL3/SP6/T7 ( Clonotech Uborn 

* ]) =M 5' - gga ctg tgt 
tct ggg gec aag 

^-y ^-2 5' - cac caa gtt 



tori o», Inc., Palo Alto, CA ) f * — LK. 

ccc tgt gtg atg ctt ttg atg 
- 3' 

U7tr K : 
gac ctg cct ggt cac aga cct 
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gac cac eta tga - 
10.5 kb©Hindni/XbolK^4rr(D^ n - 

^fciWBUfce **tb«)2»rji-*, Kpoi/Xhoi-cWfl: 

Stlfc PNN03 fc»-»KaM»ttU«>, ^7^^ K pJMl* 
2. pJM2 

BKR-t-fiV*#«S^a* (H. Yasui ib (1989) Eur, J. 
Immunol., 19, 1399) tr&fr, pJM<DfiWfc*<nF»«D 

3f 5 =M 5' - tgg tat xac tat 
aac cac agt gtc -3' 

lfclOfclMiLfc. Dflm, DNU3J:UCDM2 [Y. 
Ichihara 5,(1988) FilBO J. , 7, 4141) t«tr5. 5kb 

DK*DUU . DXP1, DXP 1 **VDAlt*tf±MEte 
K&5.2kbXho IWtffc^T-S^D-^.S 
StLfe, **1-5>©D«« Xho I «r^5^? K 

^*--pSP72(Proraega, Madison, WI)flDSalI 

iz^p-^i^U 2gd#j£*g#-f 5Xho i»tt&tt8 

ttWfJtirEcoRVirXho ir»!>HiUfc. »5>iifcJ8«»f 
if*: SalI"CjHftStLfcpSP2fc-«?(C*3»*L* 0 :/? 

/^h***Xho I ( 5' ) *5J:UfccoRV ( 3' ) "C«3 

9 £ a*r $ 5 10. ekbwfliAWr & £#i-£ 0 

4. pCORl 

^7*5 FpJM2£rA.s P 718 (KpnKDT^ V "CM 
TSSttUfcW&^/i^^Lfc. ft^X^D^D^ Clal 

Xho I /BeoRV»Arr>j-^J:Wbo ( /Clal ffifc pGPoi 
it*!rti:L«>* pCDRl.«rfls»Lfc (029) a 

3i~ !) ^-29 5' -cag cag gtg cac 
cag aca ctg gac -3 

^*^M£*r#tr;7y— S^p— ^X29.4© 4 kbHindl 
IlSf/ttrttoT, 7 7-3^*^—7*^131* 11 (Str 
atagcne, La Jolla.CA) «t>fc* ej — ^ V^&ttfc t h 

-VASgl.l3SrlWliUfc 0 fl45v^D-^if-^7 
Sfc&K, LTJ:ffi 3ocq7t— 

at" y =*-67 5' -tga gcc cag aca ctg gac- 3' 



3' 

BWSrStfffi. wW^SrD^y^y^i^^wy 
C»W0«8IU -t LTXho I TgJftfr&tt* u / ^"C*& 
S^fcpJMiiMfrfrUbS, tkat-f?:** K P JM2 
(H28tt, rt&co xho i tttt*jfco-a**#, ^uy 

>»»^i«^lfe*R/E©ISjRt LT3' Xho I4r« 

* * y **teBtt-*-& 2 OCDO. 4 fcbCD 

3. D * n - ^ ^ s 

ggt teg ggg agt tat tat 

5. pVH251 

2o© t hfi«^r«|Jitt^^hMi 251 £VH 105 

(C. aihin^hrios & (1988) Nature, 331,446) 4rStfl 
0.3 kbcoyy AHi„dJTl|Brif*pSP72 ♦fc*^n-=. 

v^U FpVH25l4rJ7.it/to 

6. pTGMl 

5^5 ^§ FpCORltr XhoIT<B»«fcU -eLT P VH25I 
C0^«|Xho I/SalI#AK«-4r±«« Xho flftttfc^n 
-^U>7^? FpTGMl (@30) fcftWUfc. pT 
GMltt, T<B©6dMft*©4Ss»^ Not n*V>mi££.£Q 



w r^^*^, 7^mr 

mm 

9- K : 

acc caa tgc cca tga gcc 



[0 2 19] — yi29.5t XSTl-lSttW 

Ukhy LV7?7XT$>Zk&:%Ztlft> 
2. pyol 

y l 3 ^" K®«ESr^tf7r w -^^n— ^ X29.5i07.8kb 
Hind pUC18^^^D — - V^t7t 0 ^C'/h 

^7^^ KpLTltrXbol T^fliL, ^W^WitTfta 
L, -5rLtf?iffie-ti:Li6TrtfflXho I aWc4r»»b^ 0 
*Xfc^n-VpLTlxKSrHindllI^fflftU 

U PSP72 tl:^n--y/tt^7^^ F^n- 
pLTlxK SrfPStfc 0 T^y y^-Xho ISWflCtfc h 



fc«, r^7.6 kb Xho I/BonflIBf;i-«:, Vy—V**— 

XhoI/BaroHI ^ffifcSftifcpGPe + fc^ » -s^ ^ U "f 
7*5 Kpy.elfcfflKUto. pyelht, 7yHtt«3' .t 

^^-ItfgftSJxft* 5 kbtr;TMSd^J^*icvl^ 

3. pye2 

yl *^y^H#fc*^y?lto^4fe** (sterile tr 
ans-cript) (P. Sideras ?>{1989) International Immu 
noL, 1, 631) <T>% -x^yy^^tf5.3 kbOllindll 

Tt¥A»rtt©5' ^co^td^D y V#-XhoI»ffifc 

pSy Is&ftsSmt. pSylsfl) Xhol/SallffiAWftffc Xh 
oT-TiBfkSJxfc pSyls f tl^n^-V^U ^7^^ 
K*pr-pye2£f1s»Uh (H31) a pve2»l x 7^hfi 

3' ai^N^— |c*3Hr$nfc % TJK© 5 kb£#lj£: 
mc. y 1 ^ ^SWWC h«<D^>f 

o-^tt, ffiAfftf^' XhoI««fcfclS- 
tr„ ±«fA»Wm, Xho)»tfc&l/3' 77 h^^^vf- 

2}- ]) d"-49 5' - gtt aaa gag 
etc tec aca ggt 

[0 2 2 0] !7 7~$^*-VA49.8fclMIU t 
"'•TR-fc^ ^ bVH49. 8tr&tf6. I. kbXbaII(rtt&pNN03 * 

(r-y-y^p-^^^L (#y 9^$— ciaiSMtotf vh4 
9. 8«-mi:^e utjK y J y^-XhoiBU{^±«ttr:< 6 



1 1-20 6 3 8 7 



- i Not i iyifp ~&mfr e>«J w $ 

4. pHCl 

7/7*^ KpIGMl XholT*iHflsU 43 kb J¥A$tJtT& 
WML, ZLX XhoIT?»^b*ti& py«2+JC^P-^ 
^7*^ KpHClWPfP»Lfc(B30). pHCltt, 

D. IgK t IgG &4&&i~Z'M&fc : ?'&h7>xi?*±'p 
HC24>f|sR 

i. t ^«v**a«K* VH49.8 aitm 

t hJMfc^VADNA 7-f ^7 y-7^^ FlP II (Sir 
atagene.La Jolla, CA) S\ &cOt fVHl 77$yHfr 

gat ttt att cac ccc tgt gle 
gtc - 3' 

#0800 bp««feilM*«+Sfc, m9. 8l*tE'9iimtt 

[0 2 2 1 1 
[S2] 
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■ ttctosx: Kssarats gcitgsicic iraGaaar -^rrrciAc 

AGCTSTGTG GQTCIGTGT TTTCTTTCTC ^KriftG&TC MGCITTCas 
CTSTSAKa CCCTGCCTCA TGftA3?JGCA A^ATCTGA GGICTTCTGA 
GUMKCm GAl^TTGG TOGOCnaa GSIOaaA JOftGGGfcX 
TQCIOCICT* AAGMGCCOC TOSSGaCA GCTC?.TCftCC J^GftCTCGA 

cciGasnr cctctttgtg gtskmcrg aaaogtaa 

hrlipArgPh eLeuPheVal ValAlaAlaA iaThr 

agccctaagg ccgaggaagg' gaccctggtx tagucaaaga ggsxwacc 

cacccccgcg tcctctccac agGTGTCOC- TCCOlGGItC AGCIGGTGC* 

GlyValGln SeiGInValG InleuValGl 

GTCIGGGGCT G^IdGTGAACA 2GCCIGGGIC CICQGTX^G GTCICCTGCA 
nSerGlyAla- GluValLysL ysProGlySe rSerValLys ValS-^-VsL 

agcttcigs mgcscte zzoxci'atz ctaxcagctc ggtccgacag 

ysAlaSerGl yGlyThrPhe SerSerTyr*. lalieSerTr pValArcGln 

godociggsc AMsscnxa <aGGHGsa ssgatcmqc cimc^g 

AlaProGlyG InGiyLeuGi uTrp^tGly ArallelleP rono^i 
M£ TMGQCaa ?£TI0CAG33 QGRGICftDG ATBOCQOGS : 
ylleAlaAsn lyrRUGlnL ysPheGl.nGi yAxt^aiThr PeThzai^ 
ACA*AT0C2C GAG3£?.GX I?£ATGGAGC 3G&GOGGCT G^TCtSs 
spLysSerTh rSerThrAla TyrMecGlu L euSei S^Le uAiu^C-iu 

AspThrAl aV alTyrlVr Cv sAlsftrg 

ciGsaodLOGaacdcr (Maa* gcagctctcc cgqkigms 



TTTGAGAAAA £A 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
500 
650 
700 
7=0 



AGKTSCftGG GimmGG TTTA^CIQ TTTACAAAAT GGGTEATATA 800 



812 



S2 t h V» I y t ^ y -®£*V„49.8©S2?iJ 

IV 77?U-i(ifVH«l [I. Sans 5» (1989) KHB 4B.«WM>. 
0 J., 8, 3741 ) SrStM kb Xb.Hf/AWJjrfcS.alfcH 3. pS 7 1-5' 

1t?yx 5 K P V2 14, VAKJi-O 3' S +) fe7 7 -^ n-viSgl. 13*fc«JiL -ErLTHi 



ndin/XbalT}Hft**VfcpUCI8 

y?l,1t 0 tCfe7 7X5 KpSyl-5' ft, yH^f 
^fc* y *f"f 5 flfT O B JBfi'J' fc*o*»5 (s 
teriletranscript) CP. Siderask (1989) Internationa 
1 Iramu-noL , 1, 631) vMt&M(.0>±MO&$\%i&i~ 
3. 8 kbffi A»rtf Sr^?>o J»C«*tt>T V * -f >f * 

ft feWB&W b 5 V* i?* ^mjSfctlM^ *ft5o 
4, pVCEl 

5' -cog gtc gac cgg-3' 

£&J&tfLfc7to £(Ojg»£j**fe SallTJBflSU Sa 
3T"CiHft;SftfcpV2 tog^btf)*:, K 
P VP 2o«>*flBWb bW«»fi?Hr^;*VbVH49.8 
fcYU4 21 (A2#!8) <OT»^iS»*ftfc3. kb© y 1* 

XhoI^<D^feJBffcO«L T #n -^^/v±-C«15kbBffJi 

Wffr4rpyo2(0 Xhol^Mn^o^-^U 
K^a-^pVCEl (W32) ■*fls»-*-fco pVCEl fct, t h 

PBKSftS. 

5. P HC2 

'Sy*^ K^o— VpYGEl & SalI*C}H{fcU pIGMl COX 

hoHfABrjr^^^^l^^n-^y^L^ 

-v P HC2 (R30) 4o»«Wt b*raMMEir^ 

■fc^y-blfeffi* thJ-/i.xyAyt- s tFojig 
fc b L M fccfct^k b y 1 SflMW* 

&k*&fe^#9f&^# fttt) *r£*rt~S. *ft 
t>(Dt bBB&Itt* «fEE?iJ»*4t»*r NotlTOififtfc 

KM 3' :rwvVf-~K&&&ft& 0 »ffAlr)t© 5' 



4*88*1*1 1-206 387 



*flB(0«~-£ XhoI8U{fc4:{l£oT, i6/ID<0 1 b 
fiHHt^V b«r*<D*fc* p-~^U icofiffi/> 

E. h7 % sx*Jx.=-t>#v$x 

zfyTsX KpIGMl *s.fctfpHCl© NotI*PABrtt*rT;tfo 

KSftfc#AWr«-«T, 3»Lfc(C57BL/6 X CBA) F2-v 
^^(OBSOtttt^^^^n^^*^ bU *fC£ 
tfLt^SESr, Hogan fefc J; 0©RSftfc«?> (B. 
Hogan, F. ' Costanlini te^U^E. Lacy, Methods oi'Jlani 
pulating the Mouse limhryo, 1986, Cold Spring Harbo 
rLaboratory, New York) aftSKLfcHl^bfc. SA 
Sft&E^fcBffLfc^?*** BftSDNAOIblf^w 
s> baffle J; i? YJ>x*j*>fm<»1tf£\tt^Xft1R 

JtttU^VK3i*(c:i9. b9^^*V=itf-*4r 

SlffiU ^bXHarlow&itfLane (E. Harlow fccfcTJ* 
D. l/ane, Antibodies: A Laboratory Manual, 1988, Col 
d Spring HarborLaboratory, New York) (C<fc 9 2E4fecf 
ftfc<fcH^ h7^^yti?l KSftSt big 

fc 0 ^-f^P*>f*~ b^^^^^To t blgMt- 

WaWjfc-v^^*^ ^B-^l/gtft: (^n~VAF6, #02 
85, AMACInc. Wostbrook, ME)*5«fct/fc blgG {^WftW 

^o— (^n--yjL512, #0280, 

AMACInc. Wostbrook, ME) iCi: 9 a— 7">f ^fLit* 

ft/MRfc ty-cr 7^f>c -*«Sft^.r /v-* y y 
7#-H$&-Y*trit bTg (^ffi) fcjflvvt, »»«I<ti 
5ff^n^y V©#aES:«ffiUfco H33tt, ^7^5 KpH 
CI <z> b 7 ^ * AW;V SrttA LfcE^ Ufc 
2l2ecoS)feoorfa^t(Ot: blgM *5j:tFl8Clo#a=icov^ 

ELISAryfeW©l6«4:>T«"ro 1 K(7^ib^ (#18) 
n s y b^Wt-^ft^b^^^^^^^o^ 

4<*S4^fc, 2#|sIOtt»W38)tt, IMf^n* 
^ >-^ic J: fttfSe l^^v'^^ if- 
Tfc;^ .^UTifcMWte^'^t bigMirigt^^f^*" 
t«Ufc* b7^^*^tttM-fcK3^b«*Ufcil 
EcofiWcoV^cOELiSAT y -fe>f W*|. : **rT* (^3) 

[0 2 2 2] 
1*31 



EL1SA 7?»^IU5 b^^^^^^^^SftlOltlLf^^Ot hlgM 33 J: V IgG 
W>^xV ft (ItMSfcfc?)) tblgM* tblgGl 



(43) 



#0B¥l 1-20 6 38 7 



6 


pIGUl 


1 


7 


pIGWl 


0 


9 


pimi 


0 


10 


pIGMl 


0 


12 


pIGMl 


0 


15 


pIGMl 


10 


18 


pHCl 


0 


19 


pHCl 


1 


21 


pHCl 


<1 


26 


pHCl 


2 


38 


pHCl 


5 



++ 



% 3 m?*&&}itc h5^-x^*yD3jAO#fefcihjU 

wjv ^iB^+icia^atiixt^iirett^fcs. p i G m 



++ 



+ 
+ 



ttc acc ttc agt-3' 

©ffi-frfe ^ aw ? y *y if— > a y \c^x met 

[0 2 2 4] -7b J-n^n.-faWfit;^ 

VDJ t^>y h«l»WE««r*36i-5 w 

^-pSP72 *Kt^n~^>,/-$-* o «|g(i(jVDJ 
•fe^^hSr^tf^^n-^S: XholiPacT (PacU* 

*4«Wfl»*-C*«) TflfliU *UX#AWr>i-* Xho 

*y =r-8i 



fcJciM y^^zf^^i y J-.T3E L < 
[0 2 2 3] 

77,fc "^ ^-^E«BL3/SP6m(Clonetech Uborato 
ries, Inc. , Palo Alto, a) n^-- 2% 

* * > hu >x W^^^fr! I. 3W1 kb Pacl/Hi 

vh WAffi^ y =f s ^ K : 

5' -tea gtg aag gtt tec tgc aag gca tct gga 
tac' acc ttc acc -3' 

5' -tec ctg aga etc tec tgt gca gec tct gga 



[0 2 2 5] 
A. :/y** 

1. ^7;** K^^-pGPlc 



5' ~ ggc cgc ate ccg ggt etc gag gtc gac aag 
ctt teg agg ate cgc - 3' 
st y =f-82 5' - ggc cgc gga tec teg aaa get tgt cga cct 
cga gac ccg gga tgc - 3' 
**©*KUI»frU»*. KpGPlc tt % 2. K^**-pGPld 

^tH|SttlCJ:9H»attfc tel.Xhol.Satl.llindlirfc K^**~pCPU * KotlTfflfbL * LT» 

cfctfBamHl BIBfiBffi«:*t5*y y V^-fc^t?, <0*}) *yL$ uitf- K : 

y =f-87 5' - ggc cgc tgt cga caa get tat cga tgg ate 
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etc gag tgc- 3' 
^* }) =f-88 5' - ggc cgc act cga gga tec ate gat aag ctt 
gtc gac age- 3' 



fe*0+W£J|£*L«>S lt KpGPlc 14, 

3fotl'Sl5tt:»wJ:!)»»Sttfc Sail, Hindlll.Cail.BanHI 



^ y $ — \ EMBL3/SP6/T7 (Clonetoch Laborato 

ries.Inc, PALO Alto, CAM J fc* n— -V^&tlfct: 

5' - cac ctt egg eca agg gao acg act gga gat 
taa acg tao gca- 3' 



fcflBV^T^^ V--^U *L-C7r— 
6.2<tl36.5&^$H-£ 0 136.2^6 J ic l-fe^Vhfc 
#t*7.4 kb Xhol ii'^SiU KpNN03«f»K 
^p^^tW^^ K*n — yp36.2 «rfl2» 
C itit^T-ir^^^l^^tC J ^^^^^b2 - 
5&fiWEIB<m3 kb XholBr/rSryr-^^p— V136. 
5 d*b^«U tLX'fyX^ KpNN03 

fc2O(0^P— V*H*£1*£fc* J Jt 1&7.2 kb.bj* 
X!££ *> C ft <D9 kbT«-C|»tJ««*^&^« 

^^-paiCicjl6T-5:W7^; K^a— Vp3 
6.5 coi3 kb XholWJtSr, 9 kb^ FSt^Ji: IK 
»AWJttf>5' KXhoI»ffi(cB»Ufc« 

jc-te^^HEr-fttf^n-yftKfrSrjxs^ 5' Xhol 

f J-C * 4 > >^>^>y--$:^tt-CfoZ jr J U 
U h3' «r-&t>wi^-e*5o 

Hxwxyf- £*fC jc ^ * -pCK2 
~v$X$M} >Ynis-L^/^ls*y— [J. Banerji 
b (1<W3)Cell. 33, 729-740] &15tr^ .7^; .^DNA 
<O0.9 kb'XbalBrJttrpUClS Wz.'frft *~ ->-^U 
7^*^ KpJH22.1 S:ft*Lfc.: '^HOT?** KfcSph 



-f VLfco ^ 9*63»*ixfcDNAS:»:V^HiiidIII-eW 

[A. Haydayib (1984) Nature, 307, 334-340] £r£tf 
7r-^n-^11.3 (0l<OSISW CO Mlul !✓/ 

KpMHEl it, W##J*l— ©Bamin/HindlllHr^F 

P uci8 *K:-»tc:ite»SJxfe-v^xfcfc 

2. 3kblW JV*¥«IU pGPlc s.^.-/UtpMHE2 
&f£Sit'£o pMHE2&SalI-C}HftSU p36. 5©13 kb Xho 

% FpCK2tt, vr)7it h CDS® J-M^^hO^^ 

^•y— # h^v^^WAWtfoa' **JKc»&L 
X^ZZbV&tt.* pCKltlBI-TfcS. t»h9^^ 

[K. Meyer *o£tfM.S. Neuber-gcr (1989) EMBO J. , 8, 
1959-1964 ; S. Petterson b (1990) Nature, 344, 
165-168] ^oTWiW^St^ 
S e 

2. WB3?i|SHfc.iciK<HBT*-fe^^ V VoUtUt 
7r- i?^* — 2.EMBL3/SP6/T7 (CI one tech Laborat 
orics, Inc., Palo Alto, CA) o — ^^^SJxW 

"o«5fc h&lfrL^yyiHDNAy^^^y-^, P36.5 (353. 
5 kb Xhol/SwalWttfrSrtrt b ic«*J«**ffl^X 
Il-:iVi/L.fc. BH^n-vfc. *«>Vic»ft« 



=f-65 5' -agg ttc agt ggc agt ggg tct ggg aca gac 
tte act etc acc ate age -3' 



3. WKWSttfet b««**»«r^#1-5 b 7^5^ 
77^f^^^) pCKl43j:XJPpCK2© Xhol 



s-f^x^M, h7^^-y ^^^x$:flH8a-f 
[0 2 2 61 V J Km&^W&W&s JK*^^^ 
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h ft J: Vv r> x *> Sffifc j; tMBRfttt ^ p -? y ^fcjfrjl 

W&1fi3fc{n(£ (Pharmingen, San Diego, CA)-Cjfc£L* 
* LTFACScan^Sf^S (Becton Dickinson, San Jose,C 
A) ^oT7D^f y hy-^<i;?)5>Sfi^ r ft 

P36.5 <D 13 kbCOC XhoflfAW/T** UV »flt 

7*^ KpGPld *K^n-=y^5o WAWJtoS' 

*CUIt?fflfcL, Uy> *T*W*3 0 P36.5 o>} u 
*&£7.4 kb XhoIff'ABrfi-fc^ W !>-Ctt3fflU ^L"C 

~>r-fZ* p36. 2»A»#a*p36. 5 »AHf^4Wi:*- 

34). 12, 7.2 *btf>±iftKM*5J;OT kbOTWE^J 

Wrft 'lit h J -C k>T V hpyx^Ay^-^^ t 

3f y "a" 5' - gge cgc atg 
cat cca - 3' 

3j- y "b" 5' - ggc ct-g gat 
gca tgc - 3' 

QaZtz'/yXH KpCHlf tt, NotlgSffii: Sfil«Mfcifc 
J;9BWSnfc SphI, XhoIftJOTiiuHII^^tr. 
2. pYHf 

t hVIl -V7 7 ^ V-W&m&*i??*l/hVl) 251 
(C.G. Humphries h (1988) Nature, 331, 446] £#J2. 
4 kbeD5' ft&fi3q&Kn.4 kb03' BIKiE^J t — Igfc, 
4.2 kb(0 Sphl/IUndHI W/UifcjiJVvCT'T* $ KpVH 
251 (MoXlfcH) frfe*IBU tlt^S W 

pSelect™-! (Promega Corp. , Madison, WI) 
\C?v~~>?l.t Q 5' m&mW£ Mi 251 £>:/n^ 

y v» J:WU->f ^ h p 



tt-Ctt»AJW{r©5' sfeaMKjWu*,, 

«) ^ot, 7r-^/^«A 05BL3/SP6/T7 (do 
ne tech Laboratories, Inc., Palo Alto, CA)4MC^n™ 

h«r*tr D;NArr/i*$r % ^^5: KpJCl Ozl XhoI 

>-x^cc>-« % B«lJBo«Jt«B|Hj:v-j»d-tattS 

[0 2 2 7] 

A. ^ n $ -pVHf (7;ftiga 
i.pGPlf 

7*7*^ KpGPla (|»©38JS«) $r KotlTUWfcU * 
eta etc gag tgc aag ctt ggc 
ggc caa get tgc act cga gta 

(PCR) KlJ:!lwO||a[^e>i8«S*-6 : 
^y ^-83 5' -cag etc gag etc ggc aea ggc gec tg 
^ m% -3' ^-y =f-635' -etc tag agt cga ect gca gg 
c - 3' 

Rfci 5iMBg.« : ^y =f-85 5' -age etc gag ec 
c gtc taa aac cct cca cac -3' #)) =f-865' -ggt ga 
c act ata gaa tac tea age - 3' J9<g$^xfc 5' 
Z SphiirXhol-CtHfbL, ^LTia^^ixvtS' E^JSrHi 
ndl'IIt Xhol-C«<tt5. »fe*Vfc»f*fc»|»lC^^ 
5 KpfiPlf *K^n-si/^u ^7X^ KpVHffrf^S 
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-x.?y>bMz.\ VH 251 Ofc^%mttZ>i<'Xm 

ttp»jS*«:**i-5. pvemm«nnaEHi<ofc*«J8 

S^-fe ? h i LT«jMx*o *tf>£ 5 ftKWttftlfi© J; 
935; KasI/XhoI-eiHfl:4jxfc^7^S K+t^n-~ 

t h*jH*L , ;v^«(PBD a^y (a/ rna twri- 

yj" y ^-69 5' - gga att etc aca gga gac gag - 3' 



=*UG) fco Frohmanb (1988), Pr 

oc. Natl. Acad. Sci. USA, 85, 8998) <DjjVx(Dffl&\r. 

£9, IgM 1E¥»<05' iSB«l*r«F»«j(cia»BS-g:S 0 dG 
*ffltr#*IUfcJB— <HPBL cDNA^l/^Tjfy 

«KJCt*5^r, *y ^-(dc) i3*3*tWcG>*y =** * 



fctfJahy *%9Vtt K : 

;J-y =f- V 5' - ctg acg act ctg tat ggc gec 
(ct)a(cg)t(cg) (ct) (cg)ag (ag)t(cg) ca(ag) ct(gt) 
gtg(cg)a(ag) tc(gt) gg(gt)- 3' 

*\ «ttS*uPCR*(MB*Jv*:lgy 5' WVK-TV-fl' 
*L«f>5. u c" ft, KaslSffi£^t?21*^ V 

»*8I^Jfc##"*'£ (Gonbank; Los Alamos, NM) a £C7) 

*y v 



»*j$ttfc«tt*La&, &c?*y:*s*vohf K: 
3d" y =f — "d" 5' - ggg etc gag get ggt tic tct e 
ae tgt gtgl(cgt)t (acgl) (ag) (ct) aca gta ata ca(c 
t) (ag)g(ct)- 3' 

tCT-^HtL«)-5 0 *y=T- "d" tt, XhoIlBtfciV 

-p J »*AB«<O"-»4ratr805i ^ i^f* KUMBflDB 
^!7-^*« 3*<^*ft<07T ^/i«*r3- K-f'SEW 
--/VLfc^-y =r;s* ^ t^f- K4rONAsd* y * i?T# 

fcWJWc?- DNA-frtfW l «» T r b ic -f 

5' -ctg acg act ctg tat ggc gec - 3' 
5' -ggg etc gag get ggt ttc tct - 3' 



1/ XhoIT»'Mt*JxfcpVHf*fc^n-^>^U 

m^y^^^v^K tt c w ^ctt; vomtotmt:^ 

5c (Genbatik;Ix)S Alamos, NN) 0 

^-y =f- "h* 

^y =r- *h*«ry>i»ft1-5« ViHR-T' ^ Notl 



KpVHf (rtuttr^^yyiH*jlte^fc^»^ 
> ?U$L b om ft fe¥ ? - 1 ^ - 4:* W 

Sfcftii^^^SHSc KDNA4: SfiirJBft 

^K^tu^i: 5 tc, Notl^bimicT-^^ftgf^^y r 9 — 

^ K : 
5' -ggc eta act gag cgt ccc ata ttg aga acc 
tec- 3' 

5' -ggt tct caa tat ggg acg etc agt ta-3' 

V h A^fcWT fens «fc 5 ^ l>*Ct&] D^ft'iiTitt^ilgl- 
[0 2 2 8] ^6ftSS««fett^*»^J:l?^>rX5>W 
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[0 2 2 9] 

[Klfefll 8J 9 ^*liBkk^^ t5 , j^- 

(Bp%t h) *tt^pyy^nr^w. (BSlJSu 

«WJ1-SK**:llMII-*-SrfciiHJiT*>«. 

[o2 3oj wan, *6acoaa***«fcHi*i-6 

*H£WL-CVN5 CT.F. Davi.es h (1991) New England j. 
Med., 325, 238 ] 0 r 0»SBS*lfcKJ»*«)fc», 8 

tijaft;ft:T*st Yrtmwtty vtto&mzim 

/tM/^D^^itS ttiller& (1982) New En 
gl«nd j. Mod. ,306, 517-5223 . liar I ow^3 J: T/Lane J: 
9BBtt*nfcJ:5fc (R Harlow jb\tl* I). Un fi , Antih 
odies: A Laboratory Manual, 1988, Cold SpringHarbo 
rLaboratory, New York) , * / f » — tAtftifc&jtffr 

*MSl:a*f5t htt*4:»»r5«^iO/^^y 
- (TOO a ft * 0 a(giF-«r'artrlJKA»ffl-«r v ? xffiBcOfid 



art-*****. fcsivdU Att9MK«frH«ra^ 
ft fcttlE l-v^Sfcrd^H^l^attB^j^ 
V^OT? % TCR oftJltKflfllcnKA^n-i/ft^TCaig^ 
^ywSlETfch^^^yaa^^y,, CT. Cho 
i h (1991) Hoi. Cell Biol., II, 3070-3074 ) 
A"fa a TCR a*3j;tf/5(SoDNA H ? ^* * i^ftjMfc 

•SrfW!r*o TCR fAMt***Tft«ft:ft (IL Clcve 
rso (1988) Ann. Rev. Immunol. , 6, 629-662) N TCR® 

«U«iiBS«»KIR«9 (Townsendr/(l9 
86) Nature, 324,575-577 ) j©\fcrfKfpR$fc:tt&£-t» 

[02 3 1] THiftU'-fe^-ajaiOe^fii.^^^ 

«U -tLTBWrd-y-^-fejx F»M)l«t$b h 
[02 3 2] 

[XtMl 9] y/i^ffi^t Mgh7^i? xi / 

A£h,5, t Kyy^a^^^a^y^h^^^^ 
n Marzluff, f. F. (198 

5), Transcription and Translation.: APractical App 
roach, B.D. Hammes fcJztfS.J. HigginsH, 89-129 
H, IKL Press, Oxford J; 9 EftSftfcJ: 5 LT* 

(*fcr*PBS "Cft^L/ct hW^riSQte) 4: 0.5%fla»& 

500raMEDTA t 1% SDS^fl) img/ E i(0^nr-f i"— fefKfc 
<fc»?, MKIttAlCOV^TrJt500iDH EDTA, 1% SOS, 10n^ D 

^Sfe^Lft^c y^fr40p ft/ml OPUSF/TBli 

Current Protocols in Molecular Biology (F.Ausubel 
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hlB, John Wi lcy& Sons, J&K4, 1988, ffij*tf»2.5.1 

[0 2 3 3] Not I "CJftffc L ^DMA^r , &lN-CAnand, R. 
^(1989), Nuc. AcidsRes., 17,3125-3433 (d£i9ffis& 

ZHtzX o *d^/v* ^ -f -a- ;w«a*Wttlc J: 0 »H 

/tl38erman?><l988) f jflfi^ J:*vtfHeU«USd^e>670 kb 

i*r*ftUW * -© NotllWJi"S:«t?H£ (H4# 
AS) 4rffiflt©|D< (McCormick, M. S>(1990), Techniqu 
e 2, 65-71] ^^-pYACNNCO NotlgWfc* WttfrfcL 
»5o ^7^< KpYACNNW\ pYACno (Clonteeh) &EcoRI 

5' - AAT TGC GGG CGC -3' <D4f#T~?Mf&& Lib* 

[0 2 3 4] Traverb(1989), Proc. Natl. Acad. Sci. 
USA, 86, 5898-5902 id 9 gSSt&tl/hifi 9 td. Effi No 

DNA b a c 1 mM ^ * y (Dj&tifi I- J: I? DNA £ ft 
M"£o *>Svm** DNA $:^/^7^-*/vF^S 

*»»^J:»?WltU *Uy^7*^i/g^ [Gnirke 
£><1991), EMBO J. t 10, 1629-1634 ) Id £ 9 ESftfi* 

i^a»Ai"S*\ *femAC kxy^v??* M8fc-frid<fc 
9Es*M&*fc*A+a. .. 

[0235) 

VH 6, D1r^;/K Jir^vK m£»««*5* 
tJS-»<D7SE*lH**r&t?t h^V^DNA© 85 kb SPEI 

mil (B4fWH) tt, *K«^tt**«H!:E«b3ta'- 
*> WAC^n^-v^Jior^RS^tifco *SMWlBffl 

tf_L3B0>H7O-83O kh ttvUWfr ©J:HE0>S7O kb NolJW? 

jt, ^^•5YAC*.lrifc<0tn<*«l't'a < , (Bermanb 
(1988), ft*&&9tOVi:9*>ht:'%%tZ 
2 0(0570 kb NotlWrfr&ftfflLfco ) r0>2BrJfSr* 

[02 3 6] M!faldtt\ 2 0<Dj***DMBrJt<&R»* 



feW-fSo *ftfc<0»»CD5'*>, 85 kb NotTSfh'COffitS 
idB9-T5570 kb Xotim\'0%famz&#LX, mo% 
dSDNAaSffiJr.il} V-D J *£fr£fi'V\ LT#J50%# 

^=i^^St)^?>DNA4r^«t, iltflf^Py 
h^>f ^ 9 94 if ">s ^ld<£ 0 ffiA'co hyl/x v 5 ^ y 
*r*A/tv>5Clfc****ufc»* (BL<tt, £*Klfc" 

■mm *r, mm&m-'&^x, t uttt^oysj^t* 

[0237] 

[£JfcM2 1 ] YAC tftf 

a*fH**r : fr+ J 52oa>YACS:, Silverman ^(1990), Pr 
oc. Natl. Acad. Set. USA, 87, 9913-991.7(1 X 9 EttS 

/J^y>r*iYACi±i*^6d^^m^LTV^5l}i-^^YAC^ 

YAC SrT— inldB8LT»^*I.«)-5. ^»T?*iJihr. 
tt^^^-t-CW^p-^^^-So »A»rjt*3--- 

^»JBifrr>)-*e*V>^£>«, Guthrie *5j;Wink (MrJft) 

»6*^iO^^^--r-A4i^ri--^tt(fcfe#A-*- 
So ««Lfei^Jifl3EW**--*"SYAC *r*j|S1"Sfcft 
fcfft, ROiSfcLXiWffeJBriM-So 5 y YAC© 3' 
%IMI«& 3' YAC CO 3' SRWW^fclJ-^B-s^ 

l^iaa*. (Guthrie *5 J: Wink, fiuS) td X <9 "-j5r*)t 
t^^coYAC+tdpf^A-r^o RV^2o©YAC Si 1 
verrnan & (MA) * 9 E«Snfc «fc 5 LT^&^ 
SWid*H»x5, 5i)feLfcYAC 4r, «^r2%tt«fl 1 ©kl 
<, -e^^^td^Al-S, 
[0 2 3 8] 

t b jc««OJftiattLorenz, W. *b(1987) t Nucl. aCIds 
Res., 15 r 9fi67-9677|r*5l^-CBB«S*tX*S0^ -ttvtrH 
lltd^fo CK^.SiS, 3' m^yf--, J-fe^^h 

tf4S0 kh Xhnl-NotTWfJt(ft). ifctt-tBBW&MS^^Jte 
< t fe20£VW-fe/* y h $T-&t:750kb Mlul-NotllRM" 

[0 2 3 9] 

[*J»«!2 3] dk^ftll^mfe^ldiiy^^tr/tyy 

750 kb MulI-NotlHrfrfcBHsHII-CfHfcU 1KHO0 kb© 
Wfit(C)^#6c. 450 kbXhoI-NotWrit(a) i:^J400 kb M 
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tz. *tih<D2m>\<7)mm»x.i±^ 450 kb xboi-x 

t>ia~2o#i,xj@An(nv-fe>/^ v hfrgt? K5>7iy c > 

[0240J 

Jfcfl 9 *i J: VIZ) Koi ^TttrtHtt^-ffija^-^^jg 

J:tXUne,Antibodios:A Laboratory Manual. Cold Spri 
ng Harbor, Kew York (1988) 4-#IB©-£] c 
to 2 4 1 J Hk&f&mxtrVx.'-fl'tote, «*»«rJ6iOHi 

y s ^dna»w&, 4 6 mmnrnm^m-i • 

S«to*o MRflMf-cfflM: U * lt7#p -x 

•^/KbT^igi-S,, ir-if^o y b^J 79 Ma—i, 
3 >Sr^oT2~10 kb«affl|*j<£> 2 ofl9DN/i|grtf-&|SJi&-f 
■5, »rrfr SB&AJjjEftfcfc Hivi) jjS?J 

'■-xr/i'k-cD-jx&w^ pucis ^<cia:^^n"=>. 

I0 2 4 2] ^7^5 K*b-> pvel (5IISW14) tr 
? hfcLTttflU WE>l*HfcVD-JE 

- i'pai y ht L-cffi/flu m&mti 

Co (1991) Proc. Natl. Acad. Sci. USA, 88 : 286 
SO . 

10.2 4 3) *>5t,M4, ±3&o>ini--yik^-7}) K-- 
fcvvcr>CRtc.i:»>i8<gu *b-^^-5 q. w . 

Larrich f> (1989) Biol. Technology, 7: 934-938] „ 

KSr =- Kf ^ ^ K«r£j* 
U -tUT C. Queen f> (1989) Proc. Natl. Acad. Soi. U 
SA, 84:5451-5458) IC J; (J jffMK&ftfc J: 5 IC U"C1^(S% 



[0244) *sm«>ff * u*n«©** 

I o 2 4 5 J ^«W«|»©±TOfllfT^J:oi|MFBW 

10 2 4 6) a^kiftwb^-ejbi^^j.^^ 
[■iaonjUftKmi 

'J'wffiUttftjfetBficDRi, CDR2, events, : 4ferjtfc7 

I'-i^-^iKEFRi, FR2, TOi3J:U!FR4€:*fo1- 6 

[El 3 1 -. 
- [H 4 ) t h ttKte?jstr«t-. 

IBIS) V -Ir ^pi ^ h |. y .-^.^gj^.^ f . 

[83 6 1 v t >T* > (. u/-?- |> y -grf^^f ^ ^ 

[09 1 2ob»4«tt«|ci6«LfcB«IB«)«iia 
m 1 0 ) thvj *» itf y lS1MWt*tf25 Kb 

[@ 1 2 J pGPl«fl-:«^-f„ 

[« i 3] pCPi'f»fc-t*ti*iKy y >*--©t»rii«f* 
f. 

[0141 *32W© t h £ff h 7 >x V>* y&ftSli- 

[015] pMGl tSXXfpOtStn <Ofm*fji1\ 
[016] pREG2 *^-&L«>5fc«)^pRE3 ( 7 yh 

1017] MM' &ZXtpCt8i<Dfmt:*rt- % 
[018] *«K©h7^v?3i^wf^5J|rffifc*v5 

[0 1 9 ] P HIG2 (D-fe^^ V 5 K) © 
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[02 0] h^^i;* >-cofl2»jctti5*i6 

IBH2 1 1 pEM©«3Sfc*+ fc 

[El 2 2] pKapH <Dfl5»«r*1- 0 

[0 2 3] A^DIt, ^^xoftHttftiJg^a^yv 



[0 2 6] a-ffct, -v^iffig»jffl^^^»^i 

[027] ^ pGPe©»ia**ci- n 

[02 8] — pJM2(0»aSr*-f"» 

[029] ^ ^-pC0Rl©«ia«T^1* o 

[0 3 0] pIGMl, pHClfc£tfpHC20h7>*v^ 

[03 1] pve2(Z)«J6*^- e 

[0 3 2] pVGEleD«3S*:*rt- 0 

[03 3] pHCl'hy^^x^y^v^^tJa-C^t h 

[0 3 4] p.]CKl©«ja*r*-f- 0 . 

[036] &&mm^£®®vi¥m%&i- c 



1] [02] 



FR1 C0R1 FR2 CDR2 FR3 0DB3 FPU 0 
^ 1 ^ S^m L* AAAAAAA IB 1 0 ] 



LVOJ E» • C, Em 

II 0 111 K I H-B WHH>- 



J| J) ~Jl 



H^-^Hftfl) H ill O —r ** % 2 3 4 



Kde 



850Kb 750Kb 1Mb 25Kt> 



[IK! 4] 

Vffl** (-300 Kb) 

| 1 J- 

200 |V " m i . mum to hi warn M-J 

, " 11 — ;-™:z:=:~rri:— : 

BssH n - — — 



S(0ll EB«I 

E8al g2i mm E. ( r Si «*' 

- qi DfJi| oa/jo 



OWt D21/Q.5(0XP!} 
1 M i Kb 1 
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ims] 



-0 □- 

P2 P1 



[06] 



-MZE 



^^-//~ AAAAAAA 



I 



Ti- 



ps 



-C 



> 



i- 

P4 



I 



eDNAtttfi 



P3 + P4-CPCR*43 



cm 



X Y 

I 



Kpctt 



[H7] 

CH1 i I i M1M2 



HSVft nto 



// I \ \ 1/7 

FR1 CDR1 FR2 CDR2 PFB C0R3 FFW C 

X\ i / /y^ / 



PCRti 



[09] 



■ X 

fi«s& 





-CX-t, 



Os 



[18 .1 1 1 

i 
& 



Ob A6 u s «fcC* 

Xho I 



450 Kb 



1 — 



-oa>- 



_ 



MUl 
I 



780 Kb 



BssHIl 
1 



Not I 
— 1 



[02 0] 



(C) 



BamHI Qtml BomHI 
1 1 tH« HH 1 



BamHI BnHI 
1 1 H 



11 Kb BamHI 



CKbSraal 



16 Kb Sim I 
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[H8] 



[E91 9] 





[Hi 21 



EcoRl 




ECCH1 
Sly 1 



Siy i 




* 'J 3* i - 6 
*£3 



Sty 1 




[^113] 



1 4] 



78 EooR V 115 Kf« I 
60 Sly I WSmaf 
60 NOO 1 04 Spft I 127 MtU i 

WBamHJ 69Xhol 1 21 HVtD III 
42Sfll 75 Cta I lOSEeoRI 139 No) t 
AO HOW GSfiffiHIl 100 Bat II 133&»I 

ti hi it I i t i in i ii \ . 



I4 7i»# 



E BH B B 




6.3 Kb 8«mH VHjnO III 10 Kb KRnD IIUBsmH I 1.5Kb BamH J 



[018] 



[g|2 1] 



Xbai 

— 1 — B B B- 

&XP4 0 M 



Xba I Xho t Xho I 

— . — o~e »— 



j jj... 

°ini 



—a-fl B— 1 



(C) 



(0) 



3.2 Kb Xba I 



2.2 Kb Xbs l/Xno I 
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[Ml 5] 



mi 7J 




pH IG1/SHJ 



[«16] 



pCONI/Sfil 




Noll 




Not! 

2SKbNo(USp0l#Afgrtt* 



HinDIII 
—4 



8010 KtnOUl 
I ' i g| ■ ! — £2 — ©- 



CH, H CH a CH, 



Bgl If 

-IS-H 

TM 



[H2 3a] 



5.3 Kb 



IB) 



5 y h 8' 




HtnD It) 
(A)f(B} 



77 Kb 



(AJ 



HlnDHl 





771-3' 



Kpnl 

i 



f 

EcoRI 



Kpnl 



t 

Ecofll 



Kpnl 

-s L 



-H-H- 



t 

Sphl Natl 



t 

EeoRI 



1182 2] 
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4:, KpnI/Xho L-CfflftSHfcpNNOat-H 
* S K p J M 1 
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7r^P^H. l^f>4kb©Xh o iKfjtt 
ttlt MTfjm* gD«aBjBJBfW 

M^W-KIW'tSV^^SSM** CM. Ya sulfa 
(1 9 8 9) Eur. J . I mm u n o 1 . , 19, 1 
3 9 9] fe^Ttf, PJMI c0PE5»J^"i"CT»OEW** 

Stvfcp J Ml £i£»fr£L,«>* 0 ft Crt::^;** Kp J 
M2 (H2 8WU WMhoI affitifcoTl^ 

Xho l4rfiM$LTV^ a p jM2l4fefefct b JflS 
t52o«0, 4 k b^i&*JK«o -m 33.tr/SM fe^*" 

-rs. 

^- y =f-4 5' - L gg laL lac tat 
ggt teg g g g agt tat tat a 
ac cac agt g t c-3' 

4. 1.U4, 3*Wbfc 0 D»Xr DN1J3 
JIX/DVI2 CY. 1 c h j h a r a f> (l 9 8 8) EM 
BO J. , 7, 4141) Sr&tfS. 5kb (]) X 

DKHRDLRl* DXPT DXP 1 *3il/DA 1 fc# 
t^«ta»*5. 2k b Xho imR&y T-i?# 
p-yn. 3^MHLt *tufc©D«a«xho I 

KJi'©***:/?*^ K-<^*-p SP 7 2 (Prom 
e g a, Mad i son, Wl) (OS a llgMWi^ 
p^y^U 2E59tJ&&i"SXh o T fl^fe%iK 

U TiftW^SrE coRViXho I -C91 0 W Lfc 0 

JKi-iiM^L^o ^U'pDHlHifc, PD13 

(5' ) ^wecorv o' ) T^rtrr-^-? 

$510, 6 k b(75»A»ttfcfr#*t*o 
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* A Kp J M2&A s p 7 1 8 (Kpnl^y 
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£ 0 ^ ©ffABrff t p DN AOX h o I / E c o R V » 
AWifcAlHCh o I/C J a I jfiffcpGP e kmt$it 
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5. p VH2 5 1 

2o©t bfiS^^^^>-bVH2 5 UVH1 
05 [C. G, Humphries?? (1988) Na 
tute, 331, 446) 4r#tf 1 0 . 3 k b <b>f J 
AH i n d I I I I#fJi-£p S P 7 2 »tHC^"/^ o 

6. pIGMl 

'/7^^; KpCORltrXho l^BMHfiffcU % LX 
p VII 2 5 1 <0*dX hol/Sa] I AWfrfc-hSt 
COXh o I ffttlJl^n— =V^U' Kp f GM 

1 (H3 0) «:#»bfc s p I GM 1 (4, *FB«oilW 
N o t 1 t^iRftt £ 5-<* *HS»»J«: 

< tt>8oo0b hDt^^ K 6oot hjH-fe^ 

t b tbdMis*. t 

c. I g Mt I gGftWH^S/baeTftb!/^^* 

VpHCI Wf^W 
^ K : 

t!/^-2 9 5' -cog cag g tg cac 

acc caatgc cca tga gec c 
ag aca ctg ga c-3 

fc 0 7^^5/^H«Sr*tf7r-^^^-^^2 9. 4 

CO 4 kbH i n d I I lmftbtiioX, 77-W? 
-7^^FIX™1 1 (Stratagene, La 
Jolla, CA) +K^P— ^V^Sftfcfc 

JLSgl. l 3*JWILfc. -»4S7^n-^W^y^ 

^" V dT- 6 7 5' - tga gec cag aca 
ctg g a c-3' 
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TTOCTCAQGC AGGOTTAGG GCTTGGTCTC TCAGCATCOC ACACTTGTAC 50 

' AGCTSmUG GCATCTGTGT TTICmCIC ATCCTAGA1C AAQCTTTGAG 100 

CTGTGAAAIA, CCETG0CTC3*. AATAA2C1GA GGTCITC1GR 150 

GAIAAAIAIA GATAIATTGS IG00C1GAGA GCA1CACAIIA ACAAOCAGAT 200 

T0CTOCTCT& AAGAAGOODC TGQSAGCACA GCTCAICACC A3QGACTGGA 250 

NfetAspTrpT 

CCTGGAGGTT CCTCTTTGTG GTO3CAGCAG CTfCAGgtaa ggggcttcct 300 
hi^TrpftrgPh eLeuPheVal ValAlaAlaA lalhr 

agtcctaagg ctgaggaagg gatcctggtt tagttaaaga ggattttatt 350 

cacccctgtg tcctctccac agGTCiCCAG TCOGAGGTCC AGCIGGTCCA 400 

GlyValGln SerGlnValG InLeuValGl 
GTCIGG93Cr GAGSTSAAGA AG0CTGGGTC CTCGGTGAAG GTCTOCIGC& 450 
nSertSlyAla GluValLysL yaProGiySe rSerValLys ValSerCysL 
AQSCTTCrQG AG3CA0CTTC AGCAGCTATG CTATCAGCTG GGTCCGACAG 500 
ysAlaSerd yGlyThrPhe SerSerlyrA lalleSerTr pValArgGln 
GOXLdiAiflC AAQGQCTTGA GTQGATCGGA AGSAICATCC CTATCCTTGG 550 
AlaProGlyG lnGlyleuGl uTrpMstGly ArglleHeP roIleLeuGl 
1AIAGCAAAC TAOGCACAGA AGITCCA33G CAGAGTCACG AITAOCGCGG 600 
ylleAlaAsn TyrAlaGlnL ysPheGlnGl yArgValThr IlelhiAlaA 
AOAATOCRC GAGCACAGCC TACATGGAGC TGAQCAGOCT GAGATCIGAG 650 
spLysSerTh rSerThxAla TyrfrfetGl uL euSerSe rLe uArgSerGlu 
GACACG300G TGTATTACTG TQCGAGfif aT ftP&CTrfrr ai AACCCACAIC 700 
AspfThrAlaV alTycTyrC v sAlaArg 

CTGAGAGTgE^^^CT GAGQGAGAAG GCAQCTGTGC CGQGCIGRGS 750 
AGATGACAGG GTTTATTAGG TTTAAGGCTG TTEACAAAAT GGGTTAIAIA 800 
TTTOAGAAAA AA 812 
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.hit fc. 2 o® t > 1R« MnC*<K-T-fe ^ b 1" 
So "I*«Wfc3E»1H«fc©lffl»«-^Sa 1 l*fit 
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fManipulating the Mouse E 
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borLaboratory, New York) fi&fcT: 
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2, #0 2 8 0, AMAC, Inc.Westbroo 
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